Contribution to the taxonomy and life history of Sorex vagrans monticola and Sorex obscurus obscurus by Clothier, Ronald Raymond
University of Montana 
ScholarWorks at University of Montana 
Graduate Student Theses, Dissertations, & 
Professional Papers Graduate School 
1950 
Contribution to the taxonomy and life history of Sorex vagrans 
monticola and Sorex obscurus obscurus 
Ronald Raymond Clothier 
The University of Montana 
Follow this and additional works at: https://scholarworks.umt.edu/etd 
Let us know how access to this document benefits you. 
Recommended Citation 
Clothier, Ronald Raymond, "Contribution to the taxonomy and life history of Sorex vagrans monticola and 
Sorex obscurus obscurus" (1950). Graduate Student Theses, Dissertations, & Professional Papers. 6562. 
https://scholarworks.umt.edu/etd/6562 
This Thesis is brought to you for free and open access by the Graduate School at ScholarWorks at University of 
Montana. It has been accepted for inclusion in Graduate Student Theses, Dissertations, & Professional Papers by an 
authorized administrator of ScholarWorks at University of Montana. For more information, please contact 
scholarworks@mso.umt.edu. 
OcrænZTMHXCll 
t o  tllG
Ti-CCOIia?/ i'JÎD IÆF7Z ilZ^STORY
o±
S o r  ex  v a r:ra n s  n o n t ic o X a
Oiid
S o r  e x  obso iiruG  oId s c u t u :
Dy
R o n a ld  H . C l o t l i i o r
B *A *V  ÏÇ e l:r io ~ S ta tG "  C o l lo y o , 1 ' ^ rr
iT G G e n tc d  i n  p a r t i a l  f n l f i l l n o n t  o f  t l io  
r e o u i r e n o n t  f o r  t l ic  do c ro c  o f  H as  t e r
o f  i \ r t s ^
l ie n t  an a  S t a t e  U n iv e r o i t y
1 9 5 0
A n o ro v o d :
a in '.io ii o f  B o a rd  
o f  E x c iiiin c ra
e a n , G r aa  u a t  g UoB'obT
UMI Number: EP37363
All rights reserved
INFORMATION TO ALL USERS  
The quality of this reproduction is dependent upon the quality of the copy submitted.
In the unlikely event that the author did not send a complete manuscript 
and there are missing pages, these will be noted. Also, if material had to be removed,
a note will indicate the deletion.
UMI
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11# Frequency Distribution of Hoiclits of Protoconid
of t2ie First Lovjer Molar # # # # . # # # #  .# 40
12# Frcpuoncy Distribution of Tail Lcnctlis 41
P IA T D 3
1# Skull Mo as ur ozio nt s . .  . # . # * # # # # # # # #  71
2# Skull Mo a s luc one nt s • • # • • • • • • • • • • # • #  71
3# Sku3,l Ilcc.surcr.icnts • • « • • • • • # • • • • • • •  72
o;i
T lic  c lo s e  s l n i l a r l t y  b e tv /e e n  th e  s lire v js  d e s c r ib e d  an 
S o re x  var^ran s  and S o re x  o b s c u r  us h a s  b een  re c o G n is c d  s in c e  
I I c r r i a : i  (IC91) i n  f i r s t  d e s c r ib in c  8_. o b s c u r  u s , p la c e d  i t  
as a  s u b s p e c ie s  o f  8 ^  v a p ra a s  » H e r r i a r i  l a t e r  (1 3 9 5  ) naricd  
o b s c u r  us as  ci n c \j  m cl s e p a r a te  s p e c ie s  on t l io  c ro m id s  t h a t  
n u c h  o f  t h e  ra n p e  o f  t h e  tv /o  s c c ic s  c o in c id e s ,  th u s  r ia ]± n p  
i t  u n l i h c l y  t h a t  t h e  tv :o  d i f f e r  o n ly  s u b s p e c i f i c a l l y .
Sin CO til at tii'ie iiany v/orhors (Barnes,. 1927; Jackson,
1 9 2 3 ;  H a l l ,  1 9 4 6 ;  D a lc u c s t ,  1 9 4 3 ;  and o t h e r s )  h a v e  r e n a r h c d  
on t h e  d i f f i c u l t y  o f  s e p a r e .t in c  c e r t a i n  e p o c in e n s  o f  t h e  
tvra  s p e c ie s , e s p e c i a l l y  s p o c in e n s  o f  S o rc x  v a y ro n s  ir o n t1 c o la  
an d  S o re x  o b s c u rus o b s c u ru s .  The d i f f i c u l t y  t h a t  D r .  P h i l i p  
L .  V /r iG ^ it ,  C l in t o n  Î Î .  C onav/ay, L i^ ^ s c lf, and  o th e r s  h a d  i n  
S G p a r a t in c  n a n y  s p o c in c n s  o f  th e  l a t t e r  tv /o  s u b s p e c ie s  ta l ie n  
i n  b OS t o r n  M o n ta n a , l e d  t o  th e  in v e s t  i(^ a t  io n  o f  t h i s  jp r o b le i i .
I n  r o v ie v r in c  t h e  s c i e n t i f i c  l i t e r a t u r e ,  i t  v/a.s fo u n d  
t h a t  p r a c t i c a l l y "  a l l  t h e  d o s e r ip t io n e  yp.ven by v a r io u s  
v ro rh c rs  i /c r o  i n  t o m s  o f  s l i r j i t  r e l a t i v e  d i f f e r e n c e s  \ 7i t l 1 
l i t t l e  o r  no a t t c v ip t  a t  r e d u c in g  th e s e  d i f f e r e n c e s  t o  a  
n u a i i t i t a t lV G  b a s is .  I t  v;as t h e  purj^ose o f  t h i s  s tu d y  t o  
re d u c e  as  xicmy as p o s s ib le  o f  th e s e  r e l a t i v e  d i f f e r e n c e s  
t o  s u c h  a  b a s i s , so t h a t  t h e y  c o u ld  be s u b je c te d  t o  
s t a t i s t i c a l  a n a ly s is  t o  d c t o m ln o  i.-h o th c r  o r  n o t  t h e y  
a c t u a l l y  e x i s t .  I n  c o l l e o t i n c  t h e  2 1 9  s p c c in o n s  u sed  i n  
t i l l s  s t u d y ,  cone l i f e  h i s t o r y  d a t a  v /ero  o b t a in e d ,  and th o s e  
a r e  in c lu d e d  as  a  p a r t  o f  t h i s  p a p e r .
2
AGiaiU U . ?TS
A  coDiplctiG  1 1  c t  o r  t liG  p e o p le  \:lio  Iiovo  lic lp c u . ::c  
iu L a e a s u ra b ly  b y  o u p p ly in c  c p o c ir ic n c  a:id  i n  v a r io u c  o t h e r  
Y/ayc Y /o u ld  be  t o o  e z t e n a iv e  t o  bo in c lu d e d  l ic ro #  I lo i jo v c r ,
I  w o u ld  l i k e  t o  l i s t  a  fe w  o r  t l io c o  w lio  Iia v e  o o n t r lb u t o d  
t h e  i i o c t ,  C l in t o n  H * Oon.a\To:y, C i ia r lo s  D* I la y n o s , R ic h a r d  
H# J a c k s o n , and  laany o th e r s  h a v e  s u p p l ie d  o v e r  h a l f  th e  
s p e c ira c n s  u s ed  i n  t h i s  s t u d y .  1  e s p e c i a l l y  v ;an t t o  e x p re s s  
n y  in d e b te d n e s s  t o  D r .  P h i l i p  L .  V / r ic I i t  vjiio h a s  n o t  o n ly  nacLc 
a v a i l a b l e  a  la r c ©  num ber o f  t h e  s p e c im e n s , b u t  h as  r e n d e r e d  
in e s t im a b le  s e r v ic e  b y  c ^ n e r o u e ly  s u p p ly in g  a s s is ta n c e  
an d  c ^ id a n o e  th r o u g h o u t  t h e  p e r io d  o f  t h i s  s tu d y  and d u r in p  
t h e  p r e p a r a t io n  o f  t h i s  p a p e r .
0:1(13:0 IIISTŒ IY
A o o o rd iiiG  t o  S in p c o n  ( 1 9 4 7 ) ,  "Ui G e a r l l o a t  r o c o r d  o f  t h e  
GcnuG S ores: i n  I lo r t h  A m e r ic a  i s  f r o m  e a r l y  P lc lG to c c a o  
c iG p o s its *  S in c e  t h i s  c ^ n u s  o c c u rs  i n  L lio c o n o  d e p o s i t s  
f ro m  E u ro p e  end  i n  U p p e r P l io c e n e  d e p o s i t s  f r o m  j^ s ia .
S im ps on s i ic c o s ts  t h a t  th e s e  a n im a ls  p r o b a b ly  n i c r a t e d  t o  
î l o r t l i  v tm o ric a  f r c r i  A s ia  d u r in g  t h e  L a t e  P l io c e n e  o r  v e r y  
e a r l y  P l e i s t o c e n e ,  an d  t h a t  t h e  s p e c ie s  a s  r/e laiom  th e m  
to d a y  becam e d i f f c r e i i t i a t o d  d u r in g  th e  P le is t o c e n e  e p o c h .
S o re x  v a y ra n s  n o n t i c o l a  was f i r s t  c o l l e c t e d  and  
d e s c r ib e d  b y  H e r r ia m  ( 1 8 9 0 ) .  Ho naxied h i s  s p e c im e n s ,  
c o l l e c t e d  i n  t h e  S an  F r a n c is c o  H o u n ta in  r c c io n  o f  A r is o n a ,  
S o re x  n o n t i c o l u s . an d  l a t e r  (189^ ) chancG d th e  name t o  S .  
v a y ra n s  n o n t i c o l a .  T h is  s h re w  was d e s c r ib e d  as  r e s c m b l in c  
S» v a r r a n s  i n  s i z e ,  l e n g t h  o f  t a i l ,  c a te rn Q .1  a p p e a r a n c e ,  a n d  
c o l o r a t i o n ,  b u t  v . l t h  b r o a d e r  and  m ore  i n f l a t e d  b r a i n  c a s o .
S o r e r  d o b s o n i was d e s c r ib o d  b y  I l o r r i a m  (1 8 9 1 )  f r o m  
s p ec im e n s  c o l l e c t e d  i n  s o u t h - c e n t r a l  Id o l io .  I t  v/as d e s c r ib e d  
as b c in c  a  c lo s e  r e l a t i v e  oi' ^  p c rs o n o .tu s  (-=■ S ^  c in e r e u s  
c in e  r e  us ) and a p p a r e n t l y ,  a t  t h a t  t i m e , i t s  r c l a t l o n s : i i p  
t o  ^  v a p ra n s  was n o t  r e c o g n iz e d .  A ls o  c o l lc o t o d  i n  t h i s  
some a r e a  w o re  s p e c i ic n s  w h ic h  w o re  d o s c r ib c d  by h c r r ia m  
( 1 8 9 1 )  as  a  new s u b s p e c ie s  o f  2 #  v a m rm is .  Those sh rew s  
G iv e n  t h e  name 3 j^  v a n ra n s  s im i lu s  b y  I l e r r i e m  w e re  d e s c r ib e d  
as  b c in c  c l i i i l a r  t o  v a ; :ra n s  v a p ra n s  b u t  s l i c i i t l y  l a r c o r , 
r a t h  t h e  s h u l l  and  n a n d ib lo  c o n s p ic u o u s ly  l a r p c r  end h e a v i e r ,  
t l io  a n c t i la r  p ro c e s s  on t h e  ja w  l o n p c r ,  cmd Iz a v in p  th e  b ase
o f  t îiG  t i i l r d  u p n e r  u n lc u o p ia a u O  t o o t h  n o t  c o i i in c  dovjii 
t o  t l i o  p la n e  o f  t h e  baoeo  o f  th e  r e s t  u f  t h e  C G r lo G , Tho  
p r i n c i p l e  c iic p  o f  t h e  f i r s t  n o l a r i f o m  t o o t h  ucio ( Ic c c r ib o c l  
as  b e in c  d i r e c t e d  n o r e  o b l i ip u e ly  baclavard . t h a n  i n  3 ,  
v a n ra n s  v a n ra n s  ; t h e  n a n d ib u la n  t e e t h  l a r c o r ,  h i  c h e r ,  
and n o r e  c ro iv d o d , and  t h e  a n t e r o - i n f c r i o r  b o r d e r  o f  t h e  
secon d  l a t e r a l  t o o t h  c z ia rc i^ m te  o r  n o tc h e d  f o r  r e c e p t io n  
o f  t h e  p o s t e r i o r  p a r t  o f  t h e  p r e c e c d in c  to o th #
The neno S c ro x  s i n i l u s . h o w e v e r , h ad  bo on  p r e v io u i^ ly  
u sed  f o r  an  e n t i r e l y  d i f f e r e n t  s h re w  f r o n  S a r d in ia #
M e r r ie n  l a t e r  (1 8 9 5  ) ren a m e d  h is  Id a l io  s p e c im e n s  S o re x  
o b s c n rn s # I n  t h i s  s a n e  p a p e r  he  f u r t h e r  d e s c r ib e s  3#  
o b s c tiru s  o b s c u ru s  a s  h a v in c  d e c id e d ly  l a r c o r  u p p e r  m o la rs  
and  s e c o n d  p r e m o la rs  t h a n  S# v a ç r a n s v a r :ra n s # IIo  s t a t e s  
t h a t  t h i s  c h a r a c t e r  a f f o r d s  t h e  b e s t  m eans o f  d i s t i n c u i s h i n c  
t h e  tYJo s p e c ie s #  He d e s c r ib e s  ^  v a ç ra n s  d o b s o n i (new  
nano f o r  d o b s o n i ) as  b e in c  in t e r m o d ia t e  i n  s i z e  and  
c r a n i a l  c h a r a c t e r s  b e tw e e n  3#  ̂ v a n r a n s  v a c ra n s  and S# 
o b s c u ru s  o b s c u ru s  v / i t l i  s k u l l  and  t e e t h  s i m i l a r  t o  3# 
o b s c u ru s  b u t  s k u l l  s l i c h t l y  s m a l le r  ( " a v e ra c o  l e n c t h  o f  
s l r u l l  i n  v a c ra n s  v a ç ra n s  1 7  mm. ; a v e ra c o  l e n c t h  l a  3#
_pbsGurus l o  mm# ; varprans d o b s o n i i n t e r n c d i a t e  b e tw e e n  
th e s e  tw o  v a lu e s ^ * ) ;  p a la t e  n a r r o w e r  ; a n t e r i o r  p a r t  o f  
r o s t r u m  m ore a t t e n u a t e ,  and  u n ic u s p id  s e r i e s  d e c id e d ly  
n a r r o w e r ,  e s p e c i a l l y  th e  f i r s t  an d  s eco n d  t e e t h #  l ie  s t a t e s  
t h a t  t h e  tv /o  a n im a ls  re s o lu b le  one a n o th e r  v e r y  c lo s e ly #
5î
B a rn e s  (1 9 2 7 )  s t a t e s  t h a t  Sj^ o h s c iiru s  i s  s l n i l a r  t o  
S , v a n r a n s  d o b s o n i b u t  iT l t h  lo n g e r  t a i l ,  b r o a d e r  p o l .a te ,  
and b r o a d e r  u n ic u s p id a t e  t e e t h *
J a c k s o n  ( 1 9 2 8 )  p la c e s  Sj^ v a n ra n s  d o b s o n i i n  s y n o n ^ ^ y  
u n d o r S o re x  v a n ra n s  n o n t i c o l a * He d e s c r ib e s  ^  n o n t l c o l a  
as h a v in g  on t h e  a v e ra g e  a  s h o r t e r  t a l l ,  s h o r t e r  f o o t ,  
s h o r t e r  and  t l i l n n e r  r o o t  r u n ,  and  s n a l l e r  t e e t h  t h a n  S ,  
o b s c u ru s * Ho f u r t h e r  s t a t e s  t h a t  t h e  s k u l l  i n  2 *  v a g ra n s  
i s  s n a l l e r ,  n a r r o v /c r ,  p o . r t i c u l a r l y  i n t e r o r b i t a l l y  and  
th r o u g ii  r o s t r u n ;  p a l a t e  s h o r t e r ;  t e e t h  s n a l l e r ,  t h e  
p r o to c o n id  o f  t h e  lo n e r  f i r s t  n o l a r  lo w e r ,  r e l a t i v e l y  and  
a c t u a l l y  n a r ro v /e r  im ic u s n id s ,  and  s n a l l e r  f i r s t  u p p e r  in c is o :  
I n  h is  k e y  t o  t h e  s u b s p e c ie s  o f  t h e  su b gen us 3  o r  ox  he g iv e s  
th o  f o l l o w i n g  p o in t s  o f  s e p a r a t io n  b e tw e e n  t l io  tw o  s p G c io s :  
" T o t a l  l e n g t h  u s u a l l y  lo s s  t h a n  1 1 0 ;  t a i l  u s u a l l y  le s s  
th a n  4 4 ;  I n t e r o r b i t a l  b r e a d t h  3 * 7  o r  l e s s ;  p r o to c o n id  o f  
c o n p a r a t iv e ly  lo w  ~  Sj^ z i o n t i c o l a .
" T o t a l  l e n g t h  u s u a l l y  n o r e  th a n  1 1 0 ;  t a i l  u s u a l ly  n o ro  
th a n  4A- ; i n t  o r  o r b i t  a l  b r e a d t h  3 * 7  o r  n o r e ;  p r o to c o n id  o f  
c o n p a r a t iv e ly  h ig l i  - -  3 ^  o b s c u ru s  * "
V /a r re n  ( 1 9 4 2 )  d e s c r ib e s  v a g ra n s  n o n t l c o l a  as  h a v in g  
a  s h o r t e r  t a i l ,  l a r g e r  e a r s ,  a n t e r i o r  p a r t  o f  r o s t r u n  n o re  
a t t e n u a t e ,  u n i  c u s p id  s e r i e s  n a r r o w e r , n o l o r i f o m  t e e t h  
s n a l l e r ,  and  p a l l a t e  n a r r o w e r  th a n  3*^ o b s c u r  us o b s c u ru s  *
A c c o r d in g  t o  H a l l  ( 1 9 4 6 ) ,  8 ^  y_* n o n t l c o l a  h a s  a  s h o r t e r  
t a i l ,  n a r r o w e r  r o s t r a l  a n d  i n t e r o r b i t a l  r e g io n s ,  a  s h o r t e r
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pcJLc-te c n a l l c r  im ic u r p ic la t c  t c c t â ,  c.nd c b r c i n  cc.TC t : :& t  1/ 
z io x o  n c c .r ly  r i a t  t h a n  ol^n c y jx i ic .
D c lq i io c t  ( 1 9 4 3 )  atc.uCG t l ic . t  So re ::  obncur^uo c l ir S c r o  T r c i  
S. v c .rrr.n o  In n o c c c c c in c ; a s l l j h t l z r  lo n q o r  b o d y  caiC  lo n y c r  
t a i l ,  b u t  i n  S a c t c r n  ■7ao::ln:.'tioii t l io  tv;o c p G C ie a  a r o  a lu o c t  
i n d i c t i n c u i o h a b l G#
IUJTilODS
T h is  p a p o r  i s  b aso d  upon a  s tu d y  o f  2 1 9  s p c c ii ic n s  
c o l l e c t e d  i n  w e s te r n  LI o n t a n a . O f t h e s e ,  1 0 1  s p é c if io n s  
v /c re  c o l l e c t e d  b y  t h e  a u t h o r ,  u s in (s  b r e a k -b a c k  n o u s e  t r a p s  
b a i t e d  w i t h  p e a n u t  b u t t e r .  S in c e  t h e  n a j o r  o b je c t i v e  
was t o  o b t a in  a s  nan^^ sh rev /s  as t i n e  w o u ld  p o m i t , 
n o s t  o f  th e  t r a p s  v.-cre s e t  i n  lo c a t io n s  w h ic h ,  e x p e r ie n c e  
show ed, w o u ld  r e s u l t  i n  t h o  1 o r c o s t  c a tc h  p e r  n u ib e r  o f  
t r a p s  s e t .  T h e s e  lo c a t io n s  w o re  a lo n g  th o  ed g e s  o f  s n a i l  
s t r e a n s ,  and  i n  o t h e r  dan p  s i t  n a t io n s , su ch  as  i n  p a tc h e s  
o f  E g u is e tu r i  s p . . v /h ic li  w e re  p a r t i c u l a r l y  p r o d u c t iv e  o f  
s h re w s .
T lie  r e n a in in g  1 1 3  s p e c in e n s  w e re  o b t a in e d  f  r c i i  o th e r  
c o l l e c t o r s ,  soric a s  s tu d y  s k in s  and s k u l l s  i n  th e  L îo n ttm a  
S t a t e  U n i v e r s i t y  / . o o lo g ic a l  l lu s e u a ,  sa n e  as  w lio lc  s p o c if ic n s , 
and many as h e a d s  p r e s e r v e d  b y  d r y i n g ,  a  ma j  o r  i t  y  o f  th o  
219  s p ec im en s  w e re  ta lc c n  i n  t i i r c o  l o c a l i t i e s  i n  w e s te r n  
LI o n t  ana# S e v e n ty -s e v e n  w e re  c o l l e c t e d  n e a r  I l i c s o id la ,  
l i i s s o u la  C o u n ty ;  f i f t y - f o u r  w e re  c o l l e c t e d  n e a r  Y e l lo i ;
B a y , F la t h e a d  L a k e ,  L a k e  C o u n ty ;  and f i f t y  w e re  c o l le c t e d  
on t h e  w e s te r n  s id e  o f  t h e  C o n t in e n t a l  D iv id e  i n  G - la c ie r  
N a t i o n a l  P a rk #  A n e f f o r t  was made t o  c o l l e c t  sp ec im e n s  
th r o u g h o u t  t h e  y e a r  so  t h a t  a l l  age  g ro u p s  a o v id  bo 
r e p r e s e n t e d  i n  t h e  sari i l e .  S h rew s w o re  c o l l e c t e d  e v e r y  
m o n th  o f  th o  y e a r ;  h o w e v e r , m o s t w e re  o b t a in e d  d u r in g  
s p r in g  an d  s u m o r  m o n th s , as  t h e  w e a th e r  was m ore f a v o r a b le
an d  n o ro  t l n o  Txas a v a i l a b l e  f o r  c a r r ^ 'in c  o u t  t r a p i i i n c  
o p e r a t io n s  (T a b le  I ) .
T a b le  I .  ITunbor o f  Spec ir io n s  C a p tu re d  
D u r in e  S a c li I lo n t l i *
î lo n t l i IT u u b c r o f  sp ec  ir io n s
d a jiu a ry 5
Feb ru ary ,’' 7
M a rc h 26
A p r i l 2 1
H a y 1 2
Ju n e 1 9
lu l% r 56
A u c u s t 1 9
S o p t  crib o r 2 7
O c to b e r 1 5
N o v e iib o r 5
Dec crib e r 6
ITo d a te 1
T o t a l  2 1 9
T o t a l  I c n p t h ,  t a i l  l o n e t l i ,  and l i in d  f o o t  l e n p t l i  
no as u r  C lie n ts  and t o t a l  b o d y  v /o iy l i ts  v /c ro  t a k e n  on a l l  
spec ir io n s  c o l l e c t e d  b y  th o  a u t h o r , o r  o b ta in e d  as  v ;h o le  
s p o c in c n s  f r o n  o t h e r  c o l l e c t o r s .
n o v ;c v o r , t o t a l  l e n c t h  : le as  u r  o r ie n ts  n o ro  n o t  u sed  i n  
t h i s  s t u d y ,  s in c e  i t  v;as fo u n d  t h a t  c o n s e c u t iv e  
n e  a s  u r  o r ie n ts  on th o  cone s h rc v ; v a r i e d  as  n u c h  as  f i f t e e n  
n i l l i n c t o r s  o r  n o r o ,  P a in e r  ( 1 9 4 7 )  i n  a  s tu d y  o f  sa iio  
l i a i  no shrov/s  s t a t e s  t h a t  Iia  fo u n d  t o t a l  l e n c t h  n o a s u ro n c n t:  
t o  bo o f  l i t t l e  v a l u e , s in c e  t l i e y  v a .r io d  c o n s id e r a b ly *
The s k u l l s  w o re  t h e n  r c n o v c d ,  b o i l e d  i n  u a t c r  f o r  
tv70 i i i n u t c s y p ic k e d  c l e a n ,  and t h e n  p r e s e r v e d  b y  d r y in c #
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A  fe w  s t u d y  s k in s  v/crc n a d e  up, unci i n  n i l  cases, tlio bodies 
v/ci'Q f is r e d  e n t i r e  i n  a n  a l e o l i o l - f o n a a l i n - a c o t i c  acid rzluture 
(G-u^rar, 1936, p. 239) d o r  a  f e w  days, t a c n  yrosorvod l a  70 
p e r  c e n t  e t b y l  o le o l io l#
T lie  GGX of nat u r e  i n d i v i d u a l s  was deteriiiaad b y  nacrocoolc  
o r a .a ln a t lo n ,  a n d  I n  l in e a t u r o s ,  b y  c % C L 'iin a tlo a  of t l i e  
r e p r o d u c t iv e  o ry a a s  u n d e r a  1 0 -p o ; ;e r  b l a s eu l a r  dissGctlay 
n ic r o s o o p G . / i f ter p r é s e r v a t i o n ,  tlio aarlrrun cuid t l i c  
n ln ia u m  dianetcrs of t lx e  t e s t e s  wore is o a s u rc d  v;lth a 
v e r n i e r  c a l i p e r  c a l i b r a t e d  t o  * 1  l u i l l i n o t e r .  One t e s t i s  
T z itli i t s  a c Gom pai^riaG  e p id id y n u s  f r c c i  e a c a  e m le  b o rn  t l i e  
p r e v io u s  y e a r ,  c o l l e c t e d  a f t e r  J a n u a r y  1 ,  vjas d e n y d r a tc d  
i n  d io r a n c ,  einbedded i n  p a r a f f i n ,  s e c t io n e d ,  stained v j l t l i  
E l i r l i O i l 's  I ic n a to x ii^ l in  a n d  Gosin B , and  e rro iiln o d  t o  
d e t a m in o  v d ie tn c r  o r  n o t  s p e m a to s o a  w e re  p r é s e n t .  T lio  
o v a r ie s  and  u t e r i  o f  t e n  f e n a lc s  w e re  a ls o  p r e p a r e d  an d  
s t a in e d  i n  t l ie  sg iiq  n a n n e r  a s  a b o v e . A l l  f c z n le s  w o re  
e x a iiin o d  f o r  o n b r y o s , u t e r i n e  s c a r s ,  an d  g e n e r a l  c o n d i t io n  
o f  r e p r o d u c t iv e  o r c o n s .
S ix t y - t v jo  G to iia c lis  c f  s l ir e i /s  c o l l e c t e d  t l i r o u c h o u t  t h e  
y e a r  w e re  re r io v c d  f r o n  t h e  b o d ie s  a f t e r  p r e s e r v a t io n ,  s l i t  
o p e n , and  th o  c o n te n ts  vnsIiecT o u t w i t h  a n d  p r e s e r v e d  i n  
7 0  p e r  c e n t  e t h y l  a l c c l i c l .
A ls o ,  t h e  f o l l o w i n g  d a t a  w o re  r e c o r d e d ,  w h o re  p o s s ib le ,  
f o r  e a c h  s p c c h u o n  c a p t u r e d :  d a t e ,  l o c a t i o n ,  d is t a n c e  f r o n
Y J a tc r , t y p e  o f  w a t e r , e l e v a t i o n ,  h a b i t a t ,  p c la y e  (w lic th c r  
w i n t e r  o r  s u Œ io r )  s i z e  and  c o n d i t io n  o f  s k in  s id e  g la n d s .
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G e n e r a l  a p p a ra n c e  o f  a n i n a l ,  oJid v /o a t l ie r  c o n d it io x iG  a t  t i i i e  
o f  c a p t u r e .
A f t e r  t h e  s k u l l c  v jc re  c le a n e d  an d  d r i e d  t lie  f o i l  ova. n c  
n e a s t ir e n e n ts  v /e re  ta lc e n  ( P la t e s  I, II and III), e x c e p t  
\7h erc  b r o k e n  p a r t s  p r e v e n te d  a c c u r a t e  m e a s u re m e n ts  : 
c o n d y lo b a s a l l o n c t l i ,  p a l a t a l  l e n c t i i ,  c r a n i a l  b r e a d t h ,  
i n t e r o r b i t a l  b r e a d t h ,  m a x i l l a r y  b r e a d t h ,  and m a x i l l a r y  
t o o t h  ro w  l e n c t h  v /c re  m e a s u re d  w i t h  a  v e r n i e r  c a l i p e r  
a c c o r d in e  t o  t h e  m eth o d  d e s c r ib e d  and i l l u s t r a t e d  b y  
Ia o lc s o n  (1 9 2 3 ,  p# 1 3 ) ,  e x c e p t  t h a t  i t  was d is c o v e r e d  t h a t  
th e  p a l a t a l  l e n c t h  and  t h e  m a x i l l a r y  t o o t h  ro w  le n c t h  
c o u ld  be m e a s u re d  m ore  a c c u r a t e ly  b y  m cojis o f  a n  o c u la r  
n i c r o a e t e r  used  i n  a  1 0  p o w er b in o c u la r  d i s s e c t i n c  
m ic ro s c o p e *  C r a n i a l  h e ip h t  was m e a s u re d  as  b e in c  t h e  
G r e a te s t  d is t a n c e  b e tw e e n  a  l i n e  i n t e r s e c t I n c  t h e  f r e e  
v e n t r a l  ed c^ s  o f  t h e  m a s to id  p ro c e s s e s  and a  l i n e  p a r a l l e l  
t o  th e  f i r s t  and i n t e r s o c t i n c  t h e  u p p e rm o s t p a r t  o f  t h e  
c ra n iu m * A l l  o f  t h e  a b o v e  s k u l l  d im e n s io n s  w e re  n o a s u ro d  
t o  th e  n e a r e s t  o n e - t e n t h  o f  a  m i l l i m e t e r *
The u n ic u s p id  w i d t h ,  t r l c u s ^ i id  w id t h ,  h e lp h t  o f  th e  
p r o to c o n id  o f  t h e  lo w 'c r  f i r s t  m o la r , c^^ o ato st d im e n s io n  
o f  t h e  f i r s t  u p p e r  i n c i s o r ,  and c r a n i a l  h e i / 'h t  w o re  n o t  
m e a s u re d  h y  la c k s o n ,  b u t  s in c e  ho and  o t h e r  w o r k e rs  
d e s c r ib e d  r e l a t i v e  d i f f e r e n c e s  f o r  t h e s e  m easu re  lo n ts  i n  
t h e  tw o  s h re w s , t h e y  w e re  in c lu d e d  i n  t h i s  s t u d y .  Tho 
u n ic u s p id  w id t h  was d e te r m in e d  b y  t c d r n c  t h e  moan o f  th e  
G r e a t e s t  v / iu th  b e tw e e n  th e  l i n c u a l  o.nd b u c c a l  s u r fa c e s  o f
I l
t h o  seco n d  u p p e r  u n i  c u s p id  on o a c li s i  d o . Tho t r i c u s p i d  
\7l d t h  \7ns d o te r rs in e d  b y  t a h i n c  t h e  no  a n  o f  t l ie  o n t  e s t  
w id t h  b e tw e e n  t h e  l i n g u a l  and b u c c a l  s u r f a c e s  o f  th e  
s e c o n d  u p p e r  t r i c u s p i d  on e a c h  s i d e .  T lie  h e ig h t  o f  t l io  
p r o t o c o n id  o f  t h e  lo w e r  f i r s t  n o l a r  was do t e  m in e d  b y  
m e a s u r in g  t h e  d is t a n c e  b e tw e e n  a  l i n o  l y i n c  a lo n e  th o  
i n f e r i o r  b o r d e r  o f  t h e  c in y u lu n  on t h e  b u c c a l  s id e  and  
a  l i n e  l y i n g  p a r a l l e l  t o  t h e  f i r s t  and i n t c r s c c t i n y  tZio 
t i p  o f  t h e  p r o t o c o n id *  Tho y r o a t e s t  d lu c n c io n  c f  t l io  
f i r s t  u p p e r  i n c i s o r  \ iq.b a ls o  m e a s u re d  on c a c li  s l r u l l .
Th e  u n ic u s p id  w id tZ i,  t r i c u s p i d  v / id t h ,  h e i /p i t  o f  t l io  
I c i 'o r  f i r s t  n o l a r  end th e  y r e a t o s t  d im e n s io n  o f  t h e  f i r s t  
u p p e r  i n c i s o r  v /e ro  L ie a s u rc d  t o  t l io  n o a r o s t  .0 5  m i .  h j  
n e a n s  o f  a n  o c c u la r  n i c r o n c t e r  (u s e d  a s  d o s c r ib c d  a b o v e ) .
A t o o t h  w e a r  in d e x  v;as d e t o m in o d  f o r  e a c h  s.i:iiJ_l as  
f o l l o w s :  th e  t o o t h  w e a r  in d e x  v:as d e t e r : l i i io d  as th e  su n
o f  th e  u p p e r  w e a r  in d e x  p lu s  th o  lo w e r  w e a r  in d o x ;  t h e  
u p p e r  w e a r  in d e x  i s  t h e  s iv i o f  t h e  h c iy h t s  o f  th e  l e f t  
se co n d  u p p e r  u n ieus i d  and f i r s t  u p p e r  t r i c u s p i d  p lu s  th o  
h e ic h t s  o f  th e  s m e  t e e t h  on th o  r i p h t  s id e ;  th e  lo w e r  
v :ea r in d e x  i s  t h e  s u i  o f  th e  h o iy l i t  o f  th o  p r o to c o n id  o f  
th o  l e f t  lo w e r  f i r s t  r io l .  .r  p lu s  th e  h o ip h t  o f  th e  
c o r r c s p c n d in y  t o o t h  on t h e  r i y l i t .  Tho h c iy h t  o f  t h e  s e c o n d  
u p p e r  u n i eus >id was d o t c m in e d  b y  n c r .s u .r in p  th e  enstrw ico  
b e tw e e n  a l i n e  a lo n p  t h e  s u p e r : lo r  b o rd e rs  o f  t h e  c in p u la  
on th o  b u c c a l  s id e  Oj. th e  f i l r s t  and secon d  u n i  eus id s  wJid 
a  l i n e  )a rc ...n o l t o  th e  f i r s t ,  in t e r s e c t i n ' ' :  t h e  t i 'o  o f  th e
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c u s p  o f  t l io  second, im ic u s p id .  Ï I 1 0  l i c i c l i t  o f  t l io  f i r s t  
u p p e r t r i c u s p i d  v;as d o te  m in e d  b y  is o a s u riiiL , Llio d is to iic G  
betv7oen a  l i n e  l y i n c  a lo n e  t l ie  s u p e r io r  b o r d o r  o f  t h e  
c in c u lu iu  on th o  b u c c a l  s id e  and  a  l i n o  p a r a l l e l  t o  th o  
f i r s t  and i n t e r s c c t i n e  t h e  t i p  o f  th e  h i^ ih o s t  c u s p . Tho  
t o o t h  væ ar in d e x  v;as r e c o r d e d  i n  t e r n s  o f  u n i t s  on t h o  
o c c u la r  n i c r o n c t e r .  One o c u la r  u n i t  i s  e o u a l  t o  .Op  
r i i l l i n e t e r s .
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A G iœ
B e fo r e  t h e  v a r i a t i o n  o f  t h e  v a r io u s  iiG a s u rc n o n ts  w i t h  
aCG cou ld , be a o t o r n in o d ,  i t  was n e c e s s a ry  t o  f i n d  scriiG 
n e a n s  o f  s e p a r a t in g  t h e  sh rew s  b o rn  one y e a r  f r o n  th o s e  
b o rn  th e  p r e v io u s  y e a r *  l ï a n i l t o n  (1 9 4 0 )  fo u n d  t h a t  a d u l t  
S o ro x  f  une us s p e o in e n s  had  fe w  o r  no  h a i r s  on  t h e i r  tc J L ls ,  
o f t e n  n u n c ro u s  s o a r s  on t h e  t a i l s ,  and p r o n in c n t  t o o t h  
w e a r  as  d is t in c u ls h o d  f r o n  th e  i r x ia t u r o s  w h ic h  h ad  h a i r y  
t a i l s ,  and l i t t l e  t o o t h  w e a r *  I n  c c n o r a l , t h i s  c o n d i t io n  
o f  t h e  h a i r in e s s  o f  the  t a i l  s o e n s  t o  a p p ly  e q u a l l y  w e l l
t o  t h e  s p e c in e n s  u sed  i n  t h i s  s t u d y ,  H a n i l t o n  a ls o
fo u n d  a  n a r k e d  d i s p a r i t y  b e tw e e n  t h e  w c ic l i t s  o f  i r x ia t u r e  
and a d u l t  s h re w s * P e a rs o n  ( 1 9 4 5 )  a c e d  s p e c in e n s  o f  
B la r in g  b y  n o t  c h in e  t h e n  u i t h  a  s e r i e s  o f  s ta n d a r d s  
G raded a c c o r d in e  t o  t h e  a n o u n t o f  t o o t h  w e a r *
I n  t h i s  s tu d ^ r, i t  u a s  d e c id e d  t h a t  on e a c h  s p e c i i ie n  
a  t o o t h  vTCar in d e x  w o u ld  b e  d e t e r i i in e d  as  d e s c r ib e d  u n d e r  
1:0 th o d s  (T a b le  I I ) #  Conaw ay (1 9 4 9 )  d e v o lo p o d  und used  
a  s i r i i l a r  n e th o d  t o  a y e  w a t e r  s h re w s . T h e re  i s  a
G ra d u a l d e c re a s e  i n  t h e  n o a n  o f  t h e  t o o t h  w e a r  in d e x
f r o n  n o n th  t o  m o n th , end w h i le  t h e r e  i s  c o n s id e r a b le  
o v e r la p  i n  th e  r a n e e  f r a i  one n o n th  t o  th o  n e x t ,  t l ie r c  
i s  a  r ia rh e d  c ^ p  b e tw e e n  t h e  ra n c G s  o f  i in a a tu r c  and a d u l t  
s h re w s  •
Th e  d i s t r i b u t i o n  b y  m onth s  o f  th e  w e ig h ts  o f  1^.9 
s h re w s  w as r e c o rd e d  ( T a b le  I I I ) ,  H o s t  o f  t h e  I m a t u r e s  
co n  be s e p a r a te d  f ro m  t n e  a a u l t s  on t h e  b o s is  o f  ivorp^^-t,
14
b u t  t h e r e  a r c  a  Tev; I n d i v i d u a l s  i n t e n a c d i a t e  i n  v ;e i;J ro ,  
v;hicla c an  n o t  bo a c e d  b y  t l i i s  n e t i io d *  By u s in e  th o  t o o t h  
v;oar in d o r  o u p p lc n e n te d  b y  b o d y  v /e io h t ,  a n d  h a i r i n c s s s  o f  
t a i l ,  a l l  s p e c in o n s  e x a ii in e d  c o u ld  be e a s i l y  s e p a r a te d  
i n t o  th o s e  sh re w s  b o rn  one yeo .r ^.nd th o s e  b o m  t h e  
p r e v io u s  y e a r#  T h e re  was no e v id e n c e  t h a t  a n y  i n d i v i d u a l s  
had l i v e d  t h r o u c l i  w o re  th a n  tw o  sue in crs#  P e a rs o n  (1^*45) 
and B l a i r  (1 9 4 B ) i n  w o r lc in c  w i t h  B l a r i i i a  b r e v ic a u d a .  and  
H a n i l t o n  (1 9 4 0 )  i n  i r o r k in c  w i t h  S o ro x  f u ic u s  a ls o  
c o n c lu d e d  t h a t  fe iT ,  i f  a n y ,  s h rc ’TS l i v e  t h r o u c l i  n o re  t h a n  
tw o  s u m o r s *  S in c e  t h e  e a r l i e s t  p r c c n a n t  f c n a lo s  w o re  
t a l ie n  i n  A p r i l  end t h e  Ic A e s t  i n  J u l y ,  t h i s  w o u ld  n e o n  
t h a t  th e  o ld e s t  s p e c in e n s  ta lc e n  a r e  p r o b a b ly  n o t  o v e r  
c ic h t e c n  n o n t lis  o ld  and  a r e  p o s s ib le  o n ly  f i f t e e n  t o  
s ix t e e n  m onths o l d ,  Youry; s h re w s  tc J ie n  i n  Jun e w o u ld  
p r o b a b ly  be fro m  one t o  tw o  i io n th s  o l d ,  th o s e  t a k e n  i n  J u l y  
f r o Q  one t o  t h r e e  m o n th s , i n  in ic u s t  f ro m  one t o  f o u r  m o n th s , 
i n  3e.:>tci.iber f r c o  tw o  t   ̂ f i v o  m o n th s , i n  O c to b e r  t l i r c c  t o  
s i x  n o n t l is ,  c t  c e t e r a ,  so t h a t  a  b reed: down o f  n c  as u r  c lie n ts  
a c c o r d in e  t o  t h o  m o n th  i n  w li ic h  th e  s p e c im e n s  w e re  
c a p tu r e d  wouAd te n d  t o  show up on%r v a r i a t i o n  o f  th e s e  
n c a s u rc m e iits  w d th  ac© *
TAD U Z I I
D ir jT 'a B C T X o iî 07  T o c m i x r iA i  i : n ) i c : i j  a c g g :o i j :c
TO TlH] lIOiTTIIS 07 CArHVR'lZ 
(rro a c L irc n c n tc  i n  ocuG.ar x in l t o ,  one o c u la r  r j i i t  c c u a lo  .0 5  iX-i. )
ï lo n t i i n o . l ie  a n  S ta n d a r d  
d e v i a t l o n
s t a n d a r d  
d e v l a t l o n  Eanco
o f  ra ca n
Juno (yomiG'' )
J u ly  (y o u n c * )
{y c u n c '*" )  
S G p te n l)e r  (youpG ^ ) 
O c to b c r  ( y cunc"^ ) 
îîo v e n b e r  (younc^^) 
D o c en b c r  
J a n u a ry  
F e b ru a ry  
M a rc li 
A p r i l  
M ay
Juno { o ld*"^ )
J u ly  (o ld '^ " ')
A u c v n t ( o l d ) 
S e p te n b o r  ( old'̂ '̂*̂ ' ) 
O ct o b c r ( old'*^ ) 
IXovenber ( old^"^ )
7
3 2
1 3
1 910i
4
i i16
4
6
1 9
1
4
0
1
1 1 0 .7
1 0 2 .5
1 0 5 .3
1 0 2 .3
1 0 0 .6  
9 7 .3  
3 2 .7
9 0 .5
9 0 .6  
7 3 .6  
7 7 # 9
3 3 .2
7 4 .0
7 0 .3
67.0  
7 0 . 2
66.0
6 7
5 . 3
7 . 3
6 . 3
6 . 4  6.1
5 .5  
4 . 2
7 . 9
6 . 9
3 . 1
4 . 2
4 . 9
7 .5
•
2 . 5  
0 . 9
1 . 7
1.6 
2.0
3 .5  
2 . 3  2.1
3 .5
1 . 7  
2.0 2.1 
2 . 0
1 . 7
1 . 9
102-
94- 
93- 
37"
95- 
92.
7-r-).O
3 5 '
6 5 “
5 3 -
79ti
■124
>113■122■121
■111
■104■102
■95
>97
■92
93
■39
73
—36
65 “ 74
*born the sario year in T/hich. captured.
"'"̂ born tho previous year (at least one year old)
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H ALLi: I I I
D i J z z i i z y j i o : j  a? : : j i c : z :3  .101 a i  
TO M O im iS  OF CAlTURll 
( w e ic l i t o  ±12 c ^ c z io )
3tc:i2CLc.rd
U o n tli  N o . I lc a n  S u an d o xd  d e v i a t i o n  R anco
d z v i  a t  i  an o f  r ic  ;
J u n e *  3 5 . 0 3  . 3 2  .1 9  4 . 3 - 3 . 4
J a l y *  2 9  3 .3 3  1 .0 3  . 1 9  3 . 3 - 3 . 0
A vcu D t^  ^ 2 4 . 1 3  1 . 0 6  .7 3  3 . 4 - 4 . 9aocv-'̂  20 3 . 3 4  . 4 1 . 0 9  3 .0-6 . 7
O c to b e r *  6  3 . 1 1  . 3 0  .2 1  4 . 2 - 3 . 9
I i o V ciz.bc r  3 4 . 3 j> .3 2  *1 9  4 . 3 —4 . 9
D ec e n b o r 5 4 , 5 0  ,7 3  ,3 3  3 , 6 - 5 . 5
J tm u a ry  5 4 , o 6  ,3 6  .1 6  4 , 2 - 5 . 2
F eb rtiax 'y  5 4 . 9 4  , 6 1  , 2 7  4 . 6 - 6 . 0
IIc jTc li?  5 ,6 4  .2 4  ,0 6  5 . 2 - 5 , 9
n a rc b < r  1 7  7 , 2 6  , 9 4  .2 3  5 . 3 - 6 . 6
A p r i l ?  1 0  0 . 4 2  ,9 2  .2 0  5 . 4 - 6 . 1
A p ril< P  5 7 .2 0  . 9 1  . 4 0  6 . 2 - 6 . 5? 1  :i i S:ë
C rk /IwGo uenbor 3 7  ,u O  1 , 1 4  ,6 6  o , > —o .o
O c to o c r 0 ___  ___  ___  ______
ilQ IP I3li£S I I ____________ I - . .  5 .7 0  -  _ _ _ ----------
T o t a l  1 4 9  3 . 3 - 9 , 3
* b o r n  t i e  c a io  : c.-a’ i n  v .ô ilcâ  c c .p tlitod  
■'"•'born o r c v io u o  y c c .r  ( a t  3 oao ;-c-.,c 0 .1 6 ) .
~ i
X-1^4£JL-L9J1__o^  n c oc u r  one n t  s v rltZ i a r c  -  ï à e  d i G t i r ib u t io n  
o f  c c c li a c t  o f  n o a G u rc n G iito , a c c o r d in g  t o  t h e  i io n th c  l : i  v b ilc h
tliG  eoGc:. :c z c  \ ;a r c  c a p t u r e d , v/aG r o c o r d e d  ( T a b lc o  I V  t l i r o u c h
X I ) *  A c a ip a r-^ G o a  o f  th e  c ta a d a r d  d e v ia t io n s  o f  t h e  acsais  
i n d ic a t e s  t . i a t  v r l th  th o  p o G - Ib lo  c ::ce  fo io n  o f  t h e  c r a i i ic A  
h c a .p io , u_iore i/a s  n o  s a p n l f l e a n t  v a r i a t i o n  o f  oaiy o f  t l ic  
ncasurcn^^noG v.aola a c e ,  'The c r a n i a l  I i c i c l i t  d a t a  \ ;c r o  
G u b jo cu cd  oo o_i a n a ly s is  o f  t h e  v a r ia n c e  a c c o r d in e  t o  th o  
n o tn o d  c iv c n  b y  x^nGclccor ( 1 9 4 6 ,  p ,  2 3 3 ) ,  and t h e  r e s u l t 3 
in a n e  a t  o oaiat gIic ar.iount o f  v a r i a t i o n  o b t a in e d  i n  t h i s  
SQsaplo r s  n o t  l a r y e  GncucJi t o  bo c o n s id e r e d  s i c n i f l c a n t  
(T a b le  - f t . i l ) *  A p ^ .a r c n t ly  b y  t h e  t i: .iG  t h e  i-^ovmc: s ]iro n s  a r e  
o u t o f  une n e s t  end t a h e n  b y  t r a p s ,  t h e y  h a v o  a t t a i n e d
t h e i r  n a x i n m  s h i l l  s in e  and t a i l  l e n c t h .
m ■' l-'-r'-uu J I V
T - r T  TT ̂
# * y w L m w ^  wk ^  L  4 , r , ,' L i X
T T  /  ^  T  - - v ^ - r - i  - -  V  T ’- T ''*1  ,1 r v ^ >
4 J  *  k*w «h db i j  J  â  ^  A  V«4 J ^  > »i*w  ^  ^  — V <4
TO  T IIS  î i o i i n i s  OF C A I T I I i ;
( a l l  x 1 c '-j: qb i n  I ' J L l l i i i e t e r o )
O Lf 1n c lc -iK l
l lo n t h IÎO * l ie  an s ta n d a r d
à c v ia . t lo : i
d e v i a t i o n
o r  iiGcai
l ia n y e
J u n e * 4 0 .3 5 . 1 9 .1 0 ' j * 2 —0 . 6
I  liL y^ 15? 0 *2 3 * . 0 6 7 . 0 - 0 . 5
AUG UO t* 1 0 0 * 3 9 • 25 .0 0 ■J « 0*»0. 7
A c p tc iib o r^ 9 0 * 2 0 .1 0 .0 6 6.0 - 0 . 5
O c to ’oer"* w 0 * 4 2 . 1 5 • 0 5 0 . 2 - 0 . 6
lIOVCTlbCX'^ 2 0 *4 5 . m • 1 5 * 3 “ 0 .  6
DoCGn*bGr 5 0 *3 6 . 2 4 .1 1 -r f~*- *-Tr- ..X —o* /
o a n u a r y 0 "• — —  —
F e b r u a r y 4 0 * 2 0 *2 1 .1 0 a . o - c , 5
I l a r c l i 1 0 0 *4 4 *1 0 *0 6 0 .  1 —K-» .  W
A p r i l 1 4 0 * 4 0 *2 0 .0 5 0 . 1 - 0 . 7
i:a y 3 0 * 4 6 *1 6 . 0 3 :3*3*“0 .  6
4 0 * 2 0 •  3 2 .1 6 f~, ' r-j i  .  -»—V->. /
J a ly "^ * 1 1 0 .3 3 * . 0 7 7 . 3 - 0 . 7
A uG iis t*^* 0 — “ •W  b # mm M M  M
t io p tc n b e r ^ * 2 0 .4 5 '■>1 . 1 7 - ’. > —0 . 6
O c to b e r ^ * 0 — — m #
Ilo vc n b o r'^ ^ 1 —  — —  —
^ b o rn  t l i e  soiao y e a r  I n l i l i c l l c a p t u r e d .
*born tlio i:>roTiouc year (at least one year olcl)
T A B i:: V
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d i 3'x"b i e o t i c : î  Ox̂
TO
{ a l l
C ÏU IlX à L  IC IG I IT 3  .iGCGllD^l G
T im  i i L i r m s  o f
xlCiZï^GO i n  n i l l i n e t e r s )
A o o a d a r d
* b o r n  t h e  sarao y e a r  i n  v l i io h  c a p t u r e d *
^ ^ b o rn  t h e  p r e v io u s  y e a r  { a t  l e a s t  one y e a r  o ld )
Î le n t i l I'To* i ic a n s t a n d a r d
d e v i a t i o n
d e v i a t i o n  
Ox m ean
-Ranee
3Tune*'*' 6 5 .3 3 .2 5 .1 0 4 . 9 - 5 . 6
J u l y *  ^ 1 9 5 .3 1 .2 1 .0 5 5 . 0 - 5 . 9
A u g u s t’*' 1 0 5 .3 4 . 1 7 .0 5 5 . 0 - 5 . 5
S e p te n b o r^ 1 1 5 .1 5 .  1 4 .0 4 5 . 0 - 5 . 4
O c to b e r *  _ 0 5 .2 6 .1 7 * 0 6 5 . 0 - 5 . 5
I lo v c n b e r * 2 5 .2 5 .3 5 .2 5 5 . 0 - 5 . 5
B e c c n b e r 5 5 .0 3 .1 1 .0 5 5 . 0 - 5 . 2
J a n u a ry 1 5 .5 0 — •*
F e b r u a r y 3 4 .0 0 .3 5 .2 1 4 * 4 - 5 . 1
l la r c h 1 3 5 .2 2 .2 2 ,0 6 4 . 9 - 5 . 5
A p r i l 1 4 5 .1 4 .1 3 .0 3 4 . 9 - 5 . 3
l in y 3 5 . 0 6 . 2 1 .1 2 4 . 9 - 5 . 3
J u n e * * 4 5 .0 5 .2 7 .IZ^ 4 . 7 - 5 . 3
J u ly * * ^ 13 5 .0 7 .1 2 .0 4 4 . 9 - 5 . 3
A u yust**^ 0 w mm M M W
S e p te m b e r'" * 2 5 .1 0 mm mm 5 . 1 - 5 . 1
O c to b e r * * 0 mm m mm
N o v 'im b e r"* 1 *“ — —
*tr
H
l-Jo
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<p.
o
B
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H
Ogcr
O
DPy
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H
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Ü
y
o
y
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cr
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DISTRÎBOTI01T OF 11UCXLLt\hY BR:1lDT:L3 ACC OADI.'TG
TO TrIF I . lo i in is OF GAi-TUAF
(n e a c u r o r ie n t0 i n n i l l i n e  t o r a )
S ta n d a rd
l i o n t l i ITo, M ean S ta n d a rd d e v ia t i o n R o n cc
d e v ia t i o n o f  no  a n
6 4 ,6 0 .2 5 • 1 0 4 . 3 - 5 . 0
Iu ly = ^ 20 4 ,7 3 ,1 4 ,0 3 4 , 4 - 3 , 0
AuGUCt* 13 4 ,7 5 ,2 1 .0 5 4 . 5 - 5 . 2
S o p te n b e r * 17 4 ,7 9 ,0 9 ,0 2 4 , 6 —4 , 9
O c to b e r '^ 10 4 ,0 0 ,1 7 .0 5 4 , 5 - 5 . 1
Ilo v e n b e r '^ 3 4 .7 0 .3 0 ,1 0 4 , 7 - 5 , 0
D o o o n b e r 6 4 ,6 1 ,2 4 ,1 0 4 , 3 —4 . 9
J a n u a ry 4 4 ,7 0 ,1 4 .0 7 4 , 5 - 4 , o
F e b ru a ry 3 4 ,0 6 .1 0 ,0 3 4 . 7 - 5 , 0
M a rc h 17 4 .0 4 ,2 1 ,0 3 4 . 4 - 5 . 3
A p r i l 13 A',  06 .2 3 ,0 6 4 . 5 - 5 , 3
May 4 4 .7 5 ,1 4 ,0 7 4 , 6 —4 ,9
June*"^ 3 4 ,0 6 ,2 9 ,1 3 4 . 3 - 5 , 1
J  u l y * * 1 0 4 .7 0 ,1 6 ,0 4 4 , 4 - 5 , 0
A lie n s  t * * 1 5 .0 0 mm mm —  — mm mm mm
S e p te n b c r"^ '^ 3 4 ,7 7 • 30 ,2 2 4 . 3 - 3 . 2
O c to b c r"^^ 0 mm mm mm mm M
îlovenber'^ "^ 1 4 , 6 0 M  — mmt mm mm
* b o r n  th e  sano ye a r  i n v d i ic h CG.pt u re d *
"'^born tlic nrevlouc year (at least one year old) #
po
TABU3 V X ÎX
D ÏS T R IB Ü I  OIT OF IIA X ILLA H Y  TOOTH ROW UIIoGTlîS  
ACC0HDIÎ3G TO ÎIO IÎT IIS  OF CAPTuPJi 
(n e a s u r e n o n ts  i n  n l l l i n e t G r a  )
S ta n d a rd
M o n th H o . M ean S ta n d a r d  
d o v i a t i o n
d e v i a t i o n  R anye  
o f  n e  an
J u n e * 7 6 .3 6 • 1 7 .0 6 6 . 2 - 6 . 6
J u l y * 31 6 .3 3 • 1 7 .0 3 5 . 8 - 6 . 7
1 8 6 .4 7 . 2 3 .0 5 6 . 1 —6 # 9
SeptenDer"^ 1 8 6 .4 2 .1 2 .0 3 6 * 2 - 6 . 7
O ctober'*' 11 6 . 2 6 . 2 9 .0 9 5 . 7 - 6 . 7
ITo venb er^ 3 6 .5 3 .2 5 .1 5 6 . 3 - 6 . 0
D c c e n b c r 6 6 .1 0 .1 3 .0 5 5 . 9 - 6 . 2
J a n u a ry 4 6 .1 3 .1 0 .0 5 6 . 0 - 6 . 2
F e b ru a ry 5 6 .2 4 . 1 0 .0 6 6 . 1 —6 . 4
M a rc h 1 7 6 .2 6 .1 5 •  0 4 6 . 0 —6 . 4
A p r i l 1 6 6 .2 8 .1 9 . 0 5 5 . 9 - 6 . 5
î^ay 4 6 .1 3 . 1 7 . 0 9 5 . 9 - 6 . 3
June*'*' 6 6 .1 2 .1 3 . 0 5 5 . 9 - 6 . 3
J u l y * * 1 8 6 .3 1 .2 3 . 0 5 6 . 0 - 6 . 9
A u c u s t * * 1 6 .4 0
S e p te n b e r * * 4 6 .3 3 . 2 4 .1 2 6 . 0 - 6 . 5
O c to b e r * * 0 —  — mm tm - mm- mm mm
IT o v e n b e r** 1 6 .1 0 mm « . mm mm mm
* b o r n  t l ie  cano  y e a r  i n  i /h io l i  c a n t  a r c  cl.
^^*born tliG previouc year (at least one year old)
TABÎ hi rC
D IS T R IB U T IO N  OF PAI^ITAL UDJSTIiS AC.O ^DIIJG  
TO Tug  llQim'i^S OF C^UTuxtA 
{m easuTGCients i n  n l l l t o e t c r c  )
S3
S ta n d c j/d
M o n th N o . M oan S ta n d a r d
d e v i a t i o n
d e v i a t i o n  
o f  n o a j .1
J iin o * 7 6 .9 9 # 2 2 .0 8
J u l y * 2 9 6 .9 3 .2 6 .0 4
A u cn ct'^ 1 8 7 .1 3 .2 8 .0 7
S o p to n b c r * 1 7 7 .1 1 .1 9 .0 3
O c to b e r * 1 0 6 . 9 6 .2 0 .0 8
IT o v c n b e r* 3 7 .1 6 .2 9 .1 7
D e c c n b e r 6 6 .9 2 .1 2 .0 3
J a n u a r y 4 6 .0 0 .1 8 .0 9
F e b r u a r y 5 6 .7 6 . 3 4 .1 3
M a rc h 1 6 6 .9 3 .1 6 .0 4
A p r i l 1 6 6 . 9 6 .2 3 .0 6
4 6 .7 3 .2 7 .1 4
J u n o * * 6 6 .9 0 .2 6 .1 1
J u l y * * 1 8 7 .1 0 .2 7 .0 6
A u c u s t * * 0
S e p t e n b e r * * 3 7 .1 0 .2 0 .1 2
O c to b o r * * 0
IT o r c n b e r * * 1 6 .6 0
* b o r n  th o  c one y e a r  i n  T i i ic h c a p tu r e d *
* * b o r n  t h e p r e v lo u o  y e a r  ( a t l e a c t  one y c a r  o l d ) .
Kcjzr.G
6 ^ 7 -  
6 . 3 "  
6 #  6—  
6 ^ 7 "  
6 .8- 
7 . 0 -
6.7- 
6 .6- 
6. 6— 
6 *  6—
6 . 7 -  
6 . 4 "  
6 * 3 "
6 . 7 -
7 . 3
7 . 3  
7 . 7
7 .5
7 .3
7 . 3
7 . 0
7 . 0
7 .3
7 . 2
7 . 6
7 . 0
7 . 3
7 . 7
6 . 9 - 7 . 3
r-i-TNTTP
D isi’nicuTion or izzcJiiorsiTAL u i^ ro iric  .
TO oirr ::o:n.'is or CjVptoPuT{ricasurœàonts in nllliiaetcra )
•-cco:,r:)ii,c~
u LUId c r d
M o n th ITo# Ilo a n S ta n d a rd
d e v i a t i o n
d G v i a t  i  on Ha: 
Oi n o  an
ICO
J u n e * 7 3 .9 0 .1 3 .0 5 3 .3 - - 3 . 7
J u l y * 29 3 .9 3 .2 3 * 0 4 3 . 0 - 3 . 9
Aucun 19 3 . 6 0 . 2 5 .0 6 3 .2 - - 4 .0
S o p te n b o r * 1 7 3 .9 3 .2 1 .0 5 3 * 3 - 4 . 0
O c to b e r * 1 0 3 .6 2 .0 9 .0 3 3 . 9 - 3 . 6
iJ o v e n b e r* 3 3 . 6 0 .1 0 .0 6 3 . 9 - 3 . 7
D c c e n b o r 6 3 .9 0 .1 1 .0 4 3 . 3 - 3 . 6
J a n u o ry 3 3 . 6 0 . 2 0 .1 2 3 .4 - -3 . 6
F e b r u a r y 9 3 .6 4 .0 7 .0 3 3 . 6 - 3 . 7
l l a r c l i 1 4 3 .7 2 .1 6 .0 4 3 . 9 - 4 . 0
A p r i l 1 6 3 .6 1 .1 9 .0 5 3 . 3 - 4 . 0
M ay 4 3 .9 3 .1 3 .0 6 3 .4 - - 3 . 7
J u n e * * 6 3 .6 5 .1 7 .0 7 3 . 9 - 3 . 9
J u l i ’* * * 1 7 3 .9 9 .1 9 .0 5 3 . 3 - 3 . 9
A u c u s t * * 0 — —
C e p te n b e r * * 4 3 . 9 7 .2 2 .1 1 3 .4 - ■ 3 .9
O c to b e r * * 0 — — — — —
IT o v e n b c r** 1 3 . 9 0 — — — —
* b o r n  th o  sane  y e a r  i n  v .h ic h  ca  
* * b o r n  th e  p r e v io u s  y e a r  ( a t  I c
p t u r c d *
a s t  one y e a r  o l d ) #
25
D IS T :iIL rJ T ÏO Ij C£’ UùlJCTllS
TO T1X3 IIOITZLIG 01? a iX T O lX : 
(n e A C u ro r iG r ita  I n  i i i l l l z i c t c r G  J
1  ^  , ' - , “ ï
W  ~  i - L - / * 1 *  X  X - t
* b o r n  tliG  sarGG y o c j:  i : i  v : liic li c c o t u r c d .
'^*bor:i tlic pr-oviouo year (g/ü Icc.ct g a g year clO ) *
S ta n d a r d
l lo n t l i  M ean  S ta n d a r d  d e v i a t i o n  Rcaicc
d e v i a t  1 on ox :ncan
J u n e * 6 4 3 . 0 4 . 0 1 . 6 3 6 -4 7
J u l y * 32 4 2 . 6 2 . 6 .5 3 7 -4 7
A u c u n t* 1C 4 3 . 3 3 . 3 .  S 3 C -5 2
S o p tc n b o r^ 2 2 4 4  • 4 1 . 3 .3 4 2 - 4 7
O c to b e r * 1 3 4 5 .5 2 .C I~S.  o 4 1 - 5 0
î'TovGnbGr* 3 4 2 . 7 . 7 . 4 4 2 -4 3
O ocG iibcr 6 4 5 . C 2 . 9 1 . 2 4 2 - 4 9
J c r iu a ry 5 4 1 . 4 1 . 2 .5 4 0 -4 3
F e b ru a ry 6 4 2 .  C 2 .5 1 . 0 3 0 -4 5
l la r c l i 25 4 4 . 3 2 . 2 .**• Z A -4 C
A p r i l 1 7 4 4 .9 2 . 6 y  .  O 4 1 -4 9
i:oy . 7 4 1 . 6 3 . 0 1 . 2 3 6 - z>6
Juiic*"^ 9 4 3 . 0 4 .C 1 . 6 3 3 -4 6
J u l y * * 2 1 4 3 .5 4 . 0 . 9 3 9 -5 3
A u p u c t * * 1 4 5 .0 — —
S o p tc n b c r * * 4 4 5 . 2 2 . 4 1 . 2 4 2 - 4 7
O c to b e r * *  ^ 0 —  — —  w mm mm
ITovcrib. er * 1 .. 4 2 .0 — — —  —
: c i i
M ÏALY313 a r V-uiLUTOi; OF CFFaXvL lEIG IFF  
(S e e  S n c d c c o r ,  1 9 4 6 ,  p .  2 3 3 )
J - u n e ^ ^ J u n e '* ' J n l y ^ ' " ^  . S e p t  • S e p t . * ' ' ' T o t a ls
3 K
1:
n e a n
2 0 * 2 0
4
5 .0 5
1 0 2 .2 2
3 1 .9 0  6 5 .9 1  
6  13  
5 .3 3  5 . 0 7  
1 7 0 .9 6  3 4 4 .2 3
1 0 0 .6 9
1 9
5 .3 1
5 3 5 .5 6
1 0 .2 0
2
5 .1 0
5 2 .0 2
5 6 .6 5
1 1
5 .1 5
2 9 1 .4 0
2 6 5 .0 3
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S o u r c e
Ox v a r ia n c e
D e c r e e s
o f  f r e e d Œ n
S u ia  o f
' W W \.V
H e  a n  
so l ia r  c
T o t a l _ _  ________ 1 0 .9 6
S c n n lo s 5 .6 9 .1 3 0
I t c n s
s a n n l e
o f  s a n e 4 9 1 0 * 2 7 .2 1
F » .6 5 7
* ',0 5 ®  2 . 4 0  
F ,0 1 =  3 -^ 1
*Born the sano year in vrlilch captiu-'ccl.
'̂‘*born the previous year (at least one year old)*
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S e x u a l v a r i a t i o n  -  O f th e  2 1 9  s p o c in e n s  u c c d  I n  t i l l s  
s t u d y ,  95 v /e re  r i a l  e s , 9 0  w o re  f e r i a l  e s , and 3 4  w e re  n o t  
D oxcd b y  th o  c o l l e c t o r s .  The s e x  r a t i o  o f  y o u n c  sh rew s  
ta îc e n  f r o n . Juno  th r o u g h  S e p te m b e r was 3 7  m a le s  t o  3^  
f e m a le s ,  i n d i c a t i n g  t h a t  t h e  n u n b o rs  o f  th e  tw o  s e x e s  
a r e  p r o b a b ly  a b o u t e q u a l  i n  t h e  p o p u la t io n .  T o  d e te r m in e  
w h e th e r  o r  n o t  t h e  s e x e s  d i f f e r  i n  c r a n i a l  me as u r  o r ie n ts  
end t a i l  l e n g t h s ,  th e  m e a s u re m e n ts  o f  t h e  95 m a le s  and  
9 0  fe m a le s  w e re  t a b u la t e d  s e p a r a t e ly  (T a b le  X I I I ) .  Tho  
nu m b er o f  s k u l l s  m e a s u re d , t h e  m oan, th o  s ta n d a r d  
d e v i a t i o n ,  th o  s ta n d a r d  d e v i a t i o n  o f  th e  m oan , and  th o  
rc n g e  o f  e a c h  m e a s u re m e n t a re  g iv e n  f o r  e a c h  s e x .
I le a s u r c n e n ts  o f  c r a n i a l  h e ig h t  a r e  n o t  in c lu d e d  i n  
t h i s  t a b l e ,  s in c e  t h e r e  i s  some i n d i c a t i o n  t h a t  t h i s  
m ea s u re m e n t may v a r y  w i t h  th e  ago  o f  t h e  i n d i v i d u a l .
I n  no  c a s e  w e re  t h e r e  a n y  s i g n i f i c a n t  d i f f e r e n c e s  
b e tw e e n  t h e  c r a n i a l  m ea s u re m e n ts  and t a i l  le n g t h s  o f  
m a le s  and f e m a le s .
TABLE A U X
üF 95 lI/ü A iS  AIÎD 9 0  
( i n  n i l l i n c t e r s )
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S ta n d a r d
M o a s n re n e n t 3 N o . U e a n S ta n d a r d d e v i a t i o n Ranc<s
o f  n a le s d e v i a t i o n o f  1.10 a n
C r a n ia l  b r e a d t l i 4 5 Ü .3 6 .2 3 .0 3 7 . 9 -  O .a
C ondy1 obas a l 4 7 1 6 .S 3 .3 2 .0 5 1 6 . 2 - 1 7 . 5
H a x i l l a r y  b r e a d t h 7 0 4 . 7 7 .1 0 ♦ 02 4 . 3 -  5 .3
M o % i l la r y  t o o t h  ro w 7 6 6 .3 0 .2 0 .0 2 5 . 7 -  6 . 9
P a l a t a l  l e n c t i i 7 2 7 .0 1 .2 3 .0 3 6 . 5 -  7 . 7
I n t c r o r b i t a l  b r e a d t h 65 3 # 5 6 .1 6 .0 2 3 . 2 -  4 . 0
T a i l  l e n g t h 9 2 4 3 . 9 2 . 7 .3 3 6  - 5 1
I I g as  n r  one a t  s
o f  f e m a le s
C r a n ia l  b r e a d t h 4 4 0 .3 4 .2 1 .0 3
rj r\ r* fy /  . O— O « /
C o n d y lo b a s a l 5 2 1 6 iC C .3 5 .0 5 1 5 . 7 - 1 7 . 5
K a r i l l a r y  b r e a d th 63 4 .7 7 .1 0 .0 2 4 . 3 -  5 .3
l l a z l l l a r y  t o o t h  ro w 6 9 6 .3 2 .2 1 .0 3 5 . 9 -  6 . 9
P a l a t a l  I c n c t h 6 7 6 .9 0 .2 5 .0 3 6 . 4 -  7 .5
I n t c r o r b i t a l  b r e a d th 6 9 3 . 5 0 .1 9 .0 2 3 . 0 -  4 . 0
T a i l  l e n g t h Q? 4 3 . 2 3 . 0 .3 33 - 5 3
29
V a r i a t i o n  v : l t h  e l e v a t i o n  -  T \io  liu iic iro d  and s e v e n  o f  t l i c  
s p e c ir iG n s  w o re  c o l l e c t e d  a t  e l e v a t io n s  r a n c in c  f r o n  3 » 0 0 0  
t o  4 j0 0 0  f e e t #  O f t h e  o t h e r  t w e l v e , s e v e n  \ ;e r e  c o l l e c t e d  
a t  e l e v a t i o n s  r a n c in c  f r c n  4 * 0 0 0  t o  5 ,0 0 0  f e e t ,  f o u r  a t  
e le v a t io n s  f r o n  5 ,0 0 0  t o  6 ,0 0 0  f o c t ,  and one c o l l e c t e d  
a t  6 ,0 0 0  f e e t .  None o f  t h e  t w e lv e  s h re w s  h ad  no as u r c n c n t  s 
o u ts id e  t h e  ra iic ;e  o f  v a r i a t i o n  o f  t h e  o t h e r  sh re w s  (T a b le  
X X V ) . Th e  ra n e e s  o f  t h e  n e a s u re ra c n ts  o f  t h e  shrov:s  t a l ie n  
a t  e le v a t io n s  f r c a i  3 , 0 0 0  t o  4 ,0 0 0  f e e t ,  a  c o n ja r ls o n  o f  
t h e i r  n o  ans and  t h e  s ta n d a r d  d e v ia t io n s  o f  t h e  no  ans a ro  
C iv e n #  T h e re  i s  no c i c n i f l e a n t  d i f f e r e n c e  i n  th e  m o a s a re -  
n o n ts  o f  th e s e  s h re w s  ; h o w e v e r , n u c li la r c io r  s e n  l e s  
s h o u ld  be o b ta in e d  f r o n  h ig h e r  e le v a t io n s  b e f o r e  t h e  
p o s s i b i l i t y  o f  v a r i a t i o n  i n  s i z e  \ r l t h  e l e v a t i o n  i s  
o l i r i i n a t c d .  H o w e v e r , f o r  t h e  p u rp o s e s  o f  t h i s  s t u d y ,  t h e  
s n a i l  m n b c r  o f  s p e c in e n s  f r o n  a b o v e  4 ,0 0 0  f o e t  e l e v a t i o n  
do n o t  d i f f e r  s u f f i c i e n t y  t o  w a r r a n t  t l i o l r  b e in c  
c o n s id e r e d  s e p a r a t e ly  i n  th e  s t a t i s t i c a l  a n a ly s e s  o f  th o  
v a r io u s  n c a s u re ra e n ts .
S in c e  t h e r e  i s  no  e v id e n c e  t h a t  th o  L ie a s u rc m c n ts  used  
v a r y  w i t h  e i t h e r  t h e  aco  o r  so x  o f  t h e  i n d i v i d u a l  o r  th o  
e l e v a t i o n  a t  \ : h ic h  t h e  s p e c in e n s  w e re  c a  > tu re d , a l l  219  
s p e c ln c n s  w i l l  s u b s e q u e n t ly  be c o n s id o r e d  as  a  s i iu : lo  
s a n ])lG #
\
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D is T x iB O ’r i o i î  OF A C C o x D iiB  t o
BLuiiVATiO:: AT iu IIG H  SILLOWS W01X3 C.'u;Tu:L.D 
(n e a s trro n e n tG  i n  n i l l l n e t o r o  )
E l e v a t i o n C r a n ia l
b r e a d th
o o n d y lo b a s a l  
l e n c t h
I n t e r o r b i t a l
6 8 0 0 — — — — — 5 m
5 9 0 0 8 . 2 1 6 . 4 3 .5
5 9 0 0 — — — — — 3 .5
5 9 0 0 7 . 0 1 5 . 7 3 .5
5 80 0 8 . 1 1 6 , 2 3 . 6
4 9 0 0 8 .5 1 7 . 4 4 . 0
4 9 0 0 8 . 4 1 6 . 3 3 . 9
4 4 7 3 3 . 6 1 7 . 0 4 . 0
4 4 7 3 — —
4 3 0 0 3 . 4 1 6 .5 3 . 3
4 2 0 0 8 . 3 1 6 . 3 3 . 6
4 2 0 0 3 . 3 1 6 .3 3 .5
îlo a n 3 .2 9 1 6 .6 2 3 .3 9
S ta n d a rd d e v i a t i o n
o f  n c a n . 0 3 «16 .0 6
3 0 0 0
t o  4 0 0 0 7 . 8 - 3 . 3 1 6 . 2 - 1 7 . 5 3 .0 - 4 .C
K o on 3 .3 5 1 6 .3 3 3 .5 3
► s ta n d a rd d e v i a t i o n
o f  n e  an .0 2 ____________ .0 3   ̂ _ .0 1
S le v a t io n P a l a t a l
Ic n rrb h
M a x i l l a r y  
t o o t h  rov7
I l a x i l l a r y
b r e a d t h
T o i l
lenr:tli
6 3 0 0 7 . 5 5 . 0 ■ 53
5 9 0 0 7 . 2 6 , 4 4 . 8 3 6
5 9 0 0 6 . 7 6 . 2 4 . 3 36
5 9 0 0 6 . 5 5 . 9 — — — —
5 3 0 0 6 . 3 6 . 1 4 .5 45
4 9 0 0 7 . 5 6 . 7 4 . 9 4 2
4 9 0 0 6 . 7 6 . 2 4 . 9 4 7
4 4 7 3 7 . 4 6 . 7 5 . 2 45
l-rlk-73 6 . 4 5 . 0 4 5
4 3 0 0 7 . 1 6 . 3 4 .5 4 8
4 2 0 0 7 . 3 6 . 7 4 . 8 45
4 2 0 0 7 . 0 6 . 1 4 . 7 43
llG an 7 . 0 6 6 .3 7 4 .7 8 4 4 .1
S ta n d a rd  d e v i a t i o n
o f  n o  a n  #11 .0: 0 0
3 0 0 0
t o  4 0 0 0  6 . 4 - 7 . 7  5 # 7 -" '# 9
L ican  6 .9 9  6 .3 1
s t a n d a r d  d e v i a t i o n
o f  Tie a n     , 0 2  .0 2
4 . 3 - 5 . 3  
4 .7 7
. 0 1
1 . 4
3 6 -5
4 3 . 7
31
S r> e c ie s  i n  s a n p le  -  T lie  n e x t  q u e s t io n  t l i a t  a r i s e s  I s  
v Æ ie tiie r o r  n o t  b o t l i  o f  th o  tw o  su p p o s e d  s p e c ie s  o f  s lirc v /s  
a r e  a d o q u a te ly  r e p r e s e n te d  i n  thB  s e z in lo .  Jo-Chson ( 1 9 2 3 ) ,  
i n  h is  h e y  t o  th e  s u b s p e c ie s  o f  th e  po m is  S o r e r > q I v c o  
th e  f o l l o w i n g  p o in t s  o f  s e p a r a t io n  b e tw e e n  th o  tv70 s p o o ie s :  
" T a i l  lo n c t h  u s u a l l y  l e s s  t h a n  4 4 ;  i n t e r o r b i t a l  b r e a d t h  
lo s s  th a n  3 * 7  — -  v a p r a n s  n o n t i c o l g *
" T a i l  l e n g t h  u s u a l l y  n o ro  th a n  4 4 ;  i n t e r o r b i t a l  b r e a d t h  
n o r c  t h a n  3 * 7  - —  o b s c u r  us o b s c u r  u s * H e a ls o  g iv e s  th e
ra n g e  o f  i n t e r  o r b i t a l  b r e a d th s  i n  S_  ̂ v a g ra n s  n o n t i c o l a  as  
3 * 3  t o  3 *7 $  and  t a i l  l e n g t h s ,  4 0  t o  1U>1 f o r  t h e  rcsige o f  
i n t o r o r b i t a l  b r e a d th s  i n  3 ^  o b s c u ru s  o b s c u r  us * 3 * 7  t o  3 . 3 ,  
and t a i l  l e n g t h s ,  4 4 - 4 7 * "
I n  my s a m p le , n in e t y - o n e  h a d  a  t a i l  l e n g t h  o f  le s s  t h a n  
/;!{,, s e v e n ty -s e v e n  a  t a i l  l e n g t h  o f  n o r e  t h a n  ^^4, and tv r o n ty -  
e i g î i t  h ad  a  t a i l  l e n g t h  o f  4 4 *  Th e  ra n g e  was f r o n  33 t o  3 3 *  
One h u n d re d  s p e c in e n s  h a d  an  i n t e r  o r b i t a l  b r e a d t h  o f  le s s  
th a n  3 *7 $  t h i r t y  h a d  a  b r e a d t h  o f  n o r e  th a n  3 * 7  and t w e n t y -  
s e v e n  !iad  a  b r e a d t h  o f  3 * 7 *  Tho ra n g e  was f r o n  3 * 0  t o  4 * 0 .  
A ls o ,  B a i l e y  ( 1 9 1 3 )  s t a t e s  t l i a t  Sj^ o b s c u r  us o b s c u r  us i s  t h e  
n o  St cczraon s lire w  i n  G l a c i e r  n a t i o n a l  P a r k ,  and  b o th  ty p o s  
a r e  su p p o s ed  t o  b e  can n o n  i n  n o o t  o f  th o  a r e a s  i n  w h ic h  
s p o c is ic n s  w o re  t a k e n ,  so  i t  i s  p r o b a b le  t h a t  b o th  s u p p o sed  
t y p o s  a r e  w e l l  r e p r e s e n te d  i n  t h o  c a m p le *
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D is c u s s io n
T h e  r r c n u e n c y  d i s t r i b u t i o n s  o f  t h e  n e a s u r e i io n ts  used i n  
t h i s  sbudy a r e  shown i n  f ic a i r e s  X t l i r o u c h  1 2 #  I n  no  c a s e  
i s  t h e r e  a n y  e v id o n o c  o f  t h e  b in o d a l  c t irv o  one v/ouXd e x p e c t  
t o  f i n d  i n  a  f r e c u e n c y  d i s t r i b u t i o n  o f  tvro s p e c ie s  : . I t h  
d i f f e r e n t  a v e r  a c e  n e a s u r e i ie n t s .  y  o r  th o s e  no as u r  c l ie n ts  i n  
v i i ic h  d e f i n i t e  v a lu e s  h a v e  bo on  c i^ G n  b y  v a r io u s  w o rk e rs  
(J a c k s o n , 1 9 2 0 ;  L le r r ic a i ,  1 9 1 0 ;  U a r r o n ,  1 9 4 2 ;  H a l l ,  1 9 4 6 )  
t o  s e p a r a te  t h e  tw o  k in d s  o f  s h r e w s , th o  n o d e s  a r e  e i t h e r  
a t  o r  n e a r  th e  v a lu e  i h i c h  i s  su p p o so d  t o  n m d : t h e  s e p a r a t io n  
p o in t#  T h is  i s  w h a t  one w o u ld  e x p e c t  t o  f in d ,  i f  b o th  k in d s  
o f  shrow s w e re  a c t u a l l y  j u s t  v a r i a t i o n s  w i t h i n  t h e  Gono 
s p e c ie s #
O f t h e  1 4 4  s p e c in e n s  on w h ic h  b o th  t a i l  I c n c t h  and  
i n t c r o r b i t a l  b r e a d t h  n e a s u r e n c n ts  v /ero  a v o . i l a b l e ,  u s in e  
J a c k s o n 's  ( 1 9 2 0 )  k e y ,  53 w e re  k e y e d  o u t a s  v a c r s n s .
33 as S# o b s c u r  u s . a n d  5 0  w e re  S * v a .ç ra n s  f o r  one n c a s u r e -  
n c n t  and S# o b s c u rus f o r  t h e  o th e r #  T h is  l a t t e r  f  i  y u r  c 
w o u ld  n a v e  b e e n  e v e n  l a r c c r  i f  b o r d e r l i n e  n c a s u rc - ic n ts  
w ere  n o t  o v e r lo o k e d #
I n  a d d i t i o n ,  t w e n t y - f i v e  s p e c in e n s  w o re  s e le c t e d  a t  
ra n d  on f r o n  t h e  s e r i e s  u sed  i n  t h i s  s tu d y #  H ach  o f  'h icso  
was t h e n  e x o n in e d ,  u s in e  H e r r i a i ' s  ( 1 9 0 5 ,  1 9 1 0 )  
d e s c r ip t io n s  and e i c h t  o f  t h e  d i f f e r e n c e s  b e tw e e n  t h e  tw o  
s h re w s  t h a t  ho  l i s t s ,  t o  d o te  m i n e  Iiow  n a n y  c l u n a c t c r i s t i c s  
o f  S# y a g ra n s  cuad how n a n y  o f  3# o b s c u r  us e a c h  h ave#
33
I n  no  c a s e  aid a n y  s p e c im e n  iia v c  o n ly  3j^ v a n rc m s c h a r  a c t  e r ­
i s t i c s  o r  ^  o b s c u r  us c l i a r a c t e r l s t i c s #  T h e  num ber o f  8 .  
o b s c u r us c h a r a c t e r i s t i c s  p o s s e s s e d  b y  e a c h  s p o c iz io a  v rm lc d  
f ro m  one t o  f i v e  v / i t i i  a  m ean o f  2 * 5 *  Tho num ber o f  3 ,  
vam rans c h a r a c t e r i s t i c s  p o s s e s s e d  b y  e a c h  s p e o ir ic n  v s x ic d  
f r o n  t h r e e  t o  s e v e n  v j i t h  a  n o o n  o f
I t  becomes s.ppsn^Gixt t h a t  i f  t h e r e  a r e  tv /o  s e p a r a te  
s p e c ie s ,  n e i t h e r  t h e  o r i y i n a l l y  d o s c r ib e d  d is t in c t i o n s  n o r  
a n y  o f  th e  s u b s o n u e n t ly  d e s c r ib e d  d i f f e r g iiccs  a rc  s u f f i c i e n t  
t o  e n a b le  one t o  d i s t i n c u i s h  b c tr jc c n  th o  tv ;o  su ' oscd  ty p e s  
i n  w e s te rn  IJ o n t ana#  b h . i l  o t h e  p r e s e n t  s tu d y  docs n o t  p ro v e  
t h a t  t h e r e  a r e  n o t  tv jo  s e p a r a te  s p e c ie s ,  t h e r e  i s  no  
e v id e n c e  t h a t  t h e r e  a r e ,  s o  u n t i l  some v a l i d  d i f f e r oneos  
c an  be shoi'/n , i t  wou].d be b e s t  t u  c o n s id e r  a l l  s lirc rrs  o f  t h i s  
^ ro u p  as  b e lo n y in y  t o  one s p e c ie s #  S in c e  S o re x  va  y r.ans 
n o n t ic o la  was d e s c r ib e d  f i r s t , t h i s  no:.ic s lio u ld  bo used  
f o r  b o th  S * V# n o n t i c o l a  an d  S .  o b c c u ru s  obscuiuas #
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P iG u r e  F re o u G iic y  D ie  t r i b u t  io n ^  o i^ t î iG  O r G u to s t
D in e  ne  Io n s  o r  t l ie  F i r s t  U p p e r I n c i s o r  
(n e a s u r e n e n ts  i n  r i l l l i r i c t e r s  )
1 .6 0  (4)
1 , 6 5  XXXX2CŒX CO)
1 # 7 0  XOXXS3CSXXÏC < 1 1 )1,75 XJoegx^rxjCsxxxxxxxsxxKXHixx^ (25)
1.00 zz%:{z%z:c%:czzzx (14)
1 .3 5  XSX2QŒS (7)
1 ,9 0  zzzzz (5)
1 ,9 5  sscxxxx ( 6 )
2.00 (0)
2 .0 5  z (1 )
■ U e im   ' T 7 7 T ---------------------------------------
s ta n d a r d  d e v i a t i o n  .0 0 7
S ta n d c jrd  d e v i a t i o n  o f  m ean .0 1
*yonnG  o f  J u n o , J u l y ,  A u c u s t ,  and  S e p ts : ib c a  v i i i c l i  sliov;od 
no s ie n s  o f  v :e a r
F ic u r e  2 .  F re n u e n c y  D i s t r i b u t i o n  o f  C r a n io l  B r o a d t l i  
M o a s u r e iic n ts .  ( mo as  ro? o r ie n ts  i n  m i l l  im c t o r s  )
7 . 3  ( 2 )
7 .9  z z  ( 2 )
3 ,0  zzz%  ( 4 )
0.1 xjonoaccxxzmjc (12)
3 . 2  zzzzzz ic c n c s zzc c  ( 1 4 )
0,3 zzzzsczmzscnsz; (12)
3 . 4  ( 1 7 )
^  ^  ^  ̂  k  #4 X  ^  ̂  I .  1 * ^  .  aL k  i f  L *l( .  -k ^  ^
3 .6  z:n{%:cz% ( 7 )
3 .7  zxzzcncz (7)
3 . 3  r  ( 1 )
He a n  ^ 3 5
S ta n d a r d  d e v i a t i o n  ,2 1 5
S ta n d a r d  d e v i a t i o n  o f  m ciai , 0 2
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F le u re  3» Frequency D is t r ib u t io n  o f G rc in ia l lÎG icJito
tn c a s u r e n e n ts  i n  n i l l i r i e t c r s  )
4#5
4 .6
4 .7
4 .3  .  ̂ ^
4 *9  zrDoccmccc (1 0 )
5 * 0  xzzxxrsxrrnc:::xz:>nccc'SK  (2 1  )
5 .1  %zzzzzz%]anaac%^n:]C{xz:x (2 1 )
5 .2  zz%zzx:r%:'cz:c::::]n:%:cr3n: ( 2 0 )
5 .3  zzo a a c x zzzc izx x zz  ( 1 5 )
5 . 4  xx2Gcxz3rm:5cxx ( 1 3 )
5 .5  z z z z z z z z z %  ( 1 0 )
5 .6  z z  (2 )
5 .7  (0)
5 .3  (C)
5 . 9  z  (1 )
"Üean 3 7 X 3
S ta n d a rd  d e v in t  io n  ,2 3
S ta n d a rd  d e v i a t i o n  o f  n c a n  * 0 2
Figiire 4* Frequency Distribution of Condylobo.ce.l Lcnyt.”(neasurorient3 in riilliriotors )
15.7 X (1)15.G (0)
1 5 ^ 9  ( 0 )
1 6 ^ 0 (0)16.1 (0 )
1 6 .2  z z  (2 )
1 6 .3  ( 2 )
1 6 . 4  z z z z z o c z z z  ( 9 )
1 6 .5  z z z z z z  ( 6 )
1 6 . 6  xxxxzaooc (C )
1 6 . 7  xzxzzzzci (o )
1 6 .  à z x z z z x z x z z s z x z z  ( 1 5 )
1 6 .9  zx x zx zx x x x rŒ X X  ( 1 4 )
1 7 .0  ( 1 3 )
1 7 .1  ic c rz z jc c z z z z z  ( 1 2 )
1 7 .2  zzzcczc: ( 7 )
1 7 .3  z z z ic o z z  ( 7 )
1 7 .4  XOZZZ2C ( 7 )
1 7 .5  2 Z Z  ( 3 )
"iloan T57Ü3Otcudard deviation .33Standard deviation of neon .03
37
F icm ? o  5 .  F r e c u e n c y  D l c t r i b u t i o n  o f  I l a x i l l a r y  B rc aC .tlis  
(n e a s u r e n e n ts  i n  n i l l i n c t e r s )
4 * 3  X X  ( 2 )
4 , 4  XXÜCX ( 4 )
4 # 5  x x x x x x x x x x x irx  ( 1 3 )
4 . 6  x z x x x x x x x x x x x x x jc c x x in c  ( 2 1 )4.7 xxxxxx3Zcrx:n:x:cccac{x:oC'::::':x (26 )
4 , 6  x x x x x x x x x x :c zx x x :c {x x :o [x x x x x x x :n :x x :::c c c c c  ( 3 6 )
4 , 9  x x x :c x x x x 3 rx x x x x x x x x x x x x :c c x x x x (2 6 )
5 . 0  x x x x z x x x x x x x x x x x :c c x  (1 9  )
5 . 1  XXX ( 3 )
5 . 2  XX ( 2 )
5 .3  X X  ( 2 )
s ta n d a r d  d e v i a t i o n  ,1 9
S ta n d a rd  d e v i a t i o n  o f  n o  an  ,0 1
F is n r c  6 ,  F re c u e n c y  D i s t r i b u t i o n  o f  I l a x i l l a r y  T o o t l i  
Ron L e n g tlio  (n e a s u r e n o n ts  i n  i r i l l i n e t o r s  )
5 . 7  X  (1 )^
5 . 6  XX ( 2 )
5 . 9  x x x x x  ( 5 )
6 .0  2sss:xxx (6 )
6 . 1  xxxxxxx xx rn zzrc o c cc c xx x  ( 2 1 )
6 . 2  XXICCXXZCCXXXXXDCXXXXXXXX ( 2 2 )
6 .3  xxxxxxx:ixxxzx:c% 3C :{xx}oc[xxx:cascczcr::-:x :cc: ( 3 9 )
6 .4  x x x x x x x x x x x x x x x x x x :ix x x x :::c c ::ix :c ::::::::::a ::n ::n a : (4 2 )
6 .6  :cs2rxx (5 )
6 . 7  x x x x x x  ( 6 )
6 , 0  X  ( 1 )
6 . 9  X X X  ( 3 )
t le o n  6 ,3 1
S ta n d a rd  d e v i a t i o n  ,2 0
S ta n d a rd  d e v i a t i o n  o f  n e o n  ,0 2
F iC 'u rc  7 .  F rG 'iu G iic y  D i s t r i b u t i o n  o f  P a lu t c i l  L c n c tn ;  
( n e a s u r m o n t s  i n  I ' l i l l i r i G t e r s  )
6 . 4  z  ( 1 )
6 .5  ( 3 )
6 . 6  x x x x x x x  ( 7 )
6 .7  % z:oc:ccncoccaac ( 1 4 )
6 #C (1 5  )
6 . 9  ( 3 4  )
7 . 0  xx :c0xxxxrscrr:xx2:xxx>:xx:avxxxxxxr::cxxxx2: ( 3 7  ) 
7 # 1  i^DaiTïDcrsccxsxss ( 1 5 )
7 .2  ( 1 6 )
7 .3  Z2=D2ocz ( 7 )
7 # 4  z z z zjoc ( 6 )
7 .5  z z z z jL z  ( 6 )
7 . 6  z  ( 1 )
7 . 7  z  ( 1 )
l ie a n  6 7 9 9
C to n d a rd  d e v i a t io n  .2 4
S ta n d a rd  d e v i a t i o n  o f  n c a n  .0 2
F ic 'o rc  3 .  F re n u e n c y  D i s t r i b u t i o n  o f  I n t c r o r b i t a l  B re a d t lio
(n c a s u r c n o n ts  i n  n i l l i n c t e r s  )
3 .0  X (1 )
3 . 1  ( 0 )
3 . 2  x z z z  ( 4 )
3 . 3  n x z r x r z x x z x  ( 1 1 )
3 .4  ( 2/̂ }
3 . 0  z^nc^nnooncncnncrn: ( 1 7  )
3 . 9  z z z z z z z  ( 7 )
îvio on ~  3 7 3 ^
S ton do .rd  d e v i a t i o n  .1 9
S ta n d a rd  d e v i a t i o n  o f  n e a n  ,0 1
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F ic i i r o  9# F re n u o n c y  D i s t r i b u t i o n  o f  T r i c u s p i d  l / id t l i a  
{n o a s u i^ o n c n ts  i n  n i l l i n c t e r s  )
1 , 1 0  ( 3 )
1 ,1 5  z z z z z z  ( 6 )
1 ,2 0  (3 -3 )
n  ■«”  "V " m . y , . y , , , ,  ,  — E — ,  . J '»— ■ ?*
^  ^  k " ^ " 1  k  W* k» il ^  fcn*i •* w  • * .  .w«ii ##U Jh.
■ V  /  "Y " f " "  , ,,. r*— t— — /  |M  ̂#' k W 1»̂ Â«rf ̂  *. ^ «d < *V iw %» -W *k j*-*. *** Arm, , k «I ^ Mr  ̂ ^
1 ,3 0  zzzz%z%:ccn%%n:n::c:rsc%z^cnacc%:'nc% ( 3 0 )
1 ,3 5  %z%zz ( 5 )
1 ,4 0  x :a rx x  ( 5 )
1 ,4 5  z z z  < 3 )
liG un i'#  23"'
S ta n d a rd  d e v i a t i o n  ,0 5
S ta n d a rd  d e v i a t i o n  o f  n o o n  #005
F ic n r o  1 0 ,  Frenuonc^^ D i s t r i b u t i o n  o f  U n ic iirp p ld  O 'ld tlis
(n e a s u r e n e n ts  i n  n i l l i n o t c r s )
•  55 :cccr% ( 5 )
:zr% xzz% ]c^[zz:c-r:cnnr:c{%
,7 5  z z z  ( 3 )
I lc a n   ̂ "TSo” "
S ta n d a rd  d e v i a t i o n  ,0 4
S ta n d a rd  d e v i a t i o n  o f  n c a n  ,0 0 3
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FlC 'uzo 1 1 .  F rc r^ u cn cy  D lc t r ib u t i o n '^  ol* HoicjlUbn o f  
P r o to c o n id  o f  tJ io  F i r s t  Lov;cr I l o l a r  
(n e a s u r  o r ie n t o i n  u i l  l i n e  t o r e )
.95  ( 2 )
1 .0 0  z z x z z z  ( 6 )
1 .0 5  zzzz2ŒZX]OC2z:%rczz%z ( 1 0 )
1 .1 0  xxxxxxxx2rxx3:xxxsxxxxxxx5C2QC (2 6  ) 
1 .1 5  %:ccc=zz:xz%zz:ccc%%zxz ( 2 0 )
1 .2 0  zrcccoc ( 6 )
1 .2 5  %:'=%: ( 4 )
1 .3 0  rs rr  ( 3 )
1 .3 5  z  ( 1 )
iiGcci r . i i
s ta n d a r d  do v i  a t  1 on .0 0
S ta n d a rd  d e v i a t i o n  o f  n c a n  .0 1
■̂♦‘yoiinG  o f  J u n o , ^ u l y ,  and  A u c u c t  \ Z i± o h  c lo n e d  no  c ic r  
o f  T jcar on t e e th #
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J ic u r e  1 2 .  F ro ^ u e n c y  D i s t r i b u t i o n  o f  Tall L e n c b lii 
(riGasuroLicnts la allllnctGrs )
33 % 1 )
34 ( 0 )
33 ( 0 )
36  ( 3 )
37 z z  (2)
3CÎ :c z r  ( 3 )
3 9  z z z z  ( 4 )
4 0  z n z c c r z z z  {9  )
ZIL zzzrcccrcczzcszzz: ( 1 3 )
4 2  ( 2 4  )
Z>3 zzzz]cc3[zz%%%]czz%xz:ncz%%z:ccs:z^ ( 3 0 )  
/jjt zxx:r:ncss^xxx2car3x:'CCs::sorcr:aQs:c ( 2 0 )
45  zzziazccccrzx%]czz%?:z%%z]oc%x ( 2 6 )
4 6  xxxxo:z:^rxx2cx:coaoc^:s:xx ( 2 1 )
4 7  zzzzc c 'c c zc c c c r ( 1 3 )
4 9  ssanr ( 4 )
50 z (1)
51  z  ( 1 )52 % (1 ) 
53 z  (1)
r S H n  -% 3T7--------------
s ta n d a r d  d e v i a t i o n  3 , 0
C ta n d a rd  d e v i a t i o n  o f  u e a n  .2
4:2
l i f : j  î i i s t c h y  u a r i is
BIÆ IVATIUT
jL L tlio u c h  z.ioct o f  t liG  s p c c iz io iia  ucc ti i n  t l i l c  c tu c ly  
Y7CX‘C o u u d n c C  f r e e :  c l c v a t i c n o  o f  f r o n  3 * 0 0 0  t o  4 , 0 0 0  
f e e t ,  n il e f f o r t  nnOo t o  d c t o n r in c  t l io  u o f e r  l i n i t  
o f  t l i c i r  d i s t r i b u t i o n  i n  G i a c i o r  n a t i o n a l  i a r k .  On 
J u ly  2 9 , 1 9 4 9 , c i x t y  n c u s o  t r a p s ,  b a i t o d  : r l t l i  p e a n u t  
b u t t e r ,  V7e r c  s e t  o u t a lo n p  t l io  s n c l l  o p r in p s  and  o r e c 2:a 
t r i b u t a r y  t o  l ic y n o ld s  C ro o k , i n  t l i e  i lo ir p in c  G a rd e n s  a t  
L o fa n  P ass# T r a p s  i /o r e  s e t  o u t  a t  9 : 0 0  A .1 1 .,  and  v:oxQ 
a b o u t e v e n ly  d i s t r i b u t e d  a t  e l e v a t i o n s  r a n c in c  f r o n
6 , 0 0 0  t o  6 ,7 0 0  f o o t #  T lie  t r a p s  XTcro p ic k e d  up t v c n t y -  
f o u r  i .o u rs  l a t e r #  I n  t h i s  a r e a ,  t l io  c lc v c .t io n s  o f  6 ,0 0 0  
and 6 , 7 0 0  f e e t  a p : iro % in a tc ] .y  iis -t I:  t l ic  l o v e r  an d  u p p e r  
l i i n t s  o f  th o  H u d s o n !c r i L i f e  h o n e , a s  d e f in e d  b y  B a l l s y  
( 1 9 1 0 ) end i l l i L S t r a t e d  i n  h i s  d e t a i l e d  to p o c f* u p h ie - - l  
n a p  o f  th e  l i f e  n o nes  o f  G l a c i e r  n a t i o n a l  I h r h .  j i l l  
t r a p s  : ;c ro  s o t  i n  . lo o a t io : is  v h e r e  s h r o ir 3 i ;o ro  c n p o o te d  
t o  bo fo u n d .  I f  p r e s e n t  a t  t h i s  e l e v a t i o n ,  b u t  none  
v;cre obten.nod#
IdLso , dun in n  t h i s  sono s i n n e r ,  a  _ ie m a lo p y  c la s s  
u n d e r  th o  d i r e c t i  on o f  D r#  P# L# \ ; r i : p i t  s e t  oub 1 6 0  
nousG t r a p s  f o r  one n i y h t  i n  th e  s an e  y c n o re .l  a r c s  on 1 
c a u c li t  n o  s h r c v s # Th e  r o s i f - t s  c f  t h i s  trc p p  dap: i n d i c a t e  
t h  : t  i f  th e s e  s h rc v s  a r e  fo u n d  s.t th o s e  c lo s 'a t l ' j u s , 
t h e y  a r c  p r o b a b ly  r o . t î io r  r a r e #
Jacî:30n (192C) rojiorto tJict t x io cpcoiiicac of fore:: 
o b s o u ru s  w e re  c o l lG o t e d  a t  L a l:c  0 )3 0 0  f t * ) ,
Y .li ic li Î 3  a p p r o z l n a t c l y  t l i r e e  i i i l c o  ( a i r l i n e )  o o n t l i  o f  
H a n c in c  G a rd e n a , B a i l e y  ( 1 9 I G ) ,  on h i  a l i f e  a one ric.p , 
sliovja G u n a i^ jh t Lo lio  t o  oc i n  t h e  u p p e r  p a r t  o f  th o  
C an ad iaa i L i f e  % one* I  h a v e  tw o  e p e c iire n a  c o l l e c t e d  
n e a r  I la n y  G l a c i e r  a t  4 » 9 0 0  f e e t  e l e v a t i o n ,  m d  Eailep-^  
sliowG th e  b o r d e r  b e tw e e n  t h e  H c id ao n ica i an d  C a iia d io a i 
Zones t o  be a t  a b o u t 5 ^ 0 0 0  f e e t  i n  t h i s  a r e a .  B o .i lo y  
( 1 9 1 0 ) s t a t e s  t h a t  S o re r: o b c c u ru s  i s  c o m o n  i n  t h e  
C a n a d ie n  L i f o  Zone i n  t h e  p a r i : .
I t  i s  p r o b a b le  th o .t  i n  G l a c i e r  1 r a t i o n a l  P a r !:  t h e  
u p p e r  l i n i t  t o  t h e  d i s t r i b u t i o n  c f  th o s e  sZircws i s  n e a r  
th o  u p p e r  l i n i t  o f  t h o  C a n a d ia n  L i f e  Z o n e , I f  t ! i e y  o c c u r  
abo ve  t h i s  a r e a ,  thep*- a r c  p r o b a b ly  r a r e ,  Rand ( 1 9 4 1 )  
s t a t e s  t h a t  B o re n  o b s c u ru s  i s  fo u n d  ab o ve  t i n b c r l i n c  
i n  A l b o r t a ,  so t h e r e  i s  a  p o s s i b i l i t y  t h a t  t î i e y  m ay  
o c c u r a t  h ic J io r  e le v a t io n s  i n  G l a c i e r  IJ a t io n a l  jh .r l :  
th a n  th o  above t r a o p i n a  r e s u l t s  w o u ld  i n d i c a t e .
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ÎÎA B IT A T
A o c o r d in c  t o  J a c k s oa (1 9 2 3 )  th e s e  n lire v /s  a r e  ro ta ic l 
i n  neadovTs, n a r s l ie s ,  a lo n e  c r e e k  h a n k s ,  and  i n  n o i s t  n o o d s # 
B a i l e y  ( 1 9 1 3 )  r e p o r t s  t h a t  i n  G l a c i e r  n a t i o n a l  P a r k  lie  
fo u n d  th e s e  s lirc v /a  i n  \7oods u n d e r  lo c a  o r  r o c k s ,  a lo n e  
c r e e k  b a n k s , and  i n  laoadov; g ^̂ o-Sg .  D a lo u c s t  ( 1 9 4 3 )  a t  a t  os  
t h a t  S o r e r  v a n ra n s  i s  r a r e l y  toJroa a i/a y  i r o n  i / a t e r  i n  
V /a s liin c to a *
E a r l y  i n  t h i s  s t u d y ,  i t  vjac n o te d  t h a t  t r a p s  s o t  
u n d e r  o v c rh a n G in G  r o o t s  a lo n e  s n a i l  s t r e a n s ,  i n  d an p  
neadoTJs, i n  p a tc h e s  o f  E q u is e t f o  a n d  i n  o t h e r  dcxip  
s i t u a t i o n s  w e re  b y  f a r  t h e  o o s t  p r o d u c t iv e  o f  s h ro v ;s .
S in c e  t h e  o r ir . ia ry  o b j e c t i v e  d u r in g  t h i s  t r a p p in g  v/as t o  
o b t a in  as  n a n y  spec  ir io n s  a s  p o s s i b l e , n o s t  o f  t h e  s u b s c p u c n t  
t r a p p in g  v/as done i n  th o s e  h a b i t a t s ,  a n d  no  a t t e i i p t  i/ao  
n a d e  t o  a c c u r a t e ly  d o l i n i t  t h e  h a b i t a t s  o f  t h e  so s l i r o i /s ,
A r e c o r d  r/as  k e p t  o f  th o  h a b i t a t s  i n  \ i i i c l i  s h re w s  v /ero  
t a k e n ,  t h e i r  d is t a n c e  frc x n  w a t e r ,  a.nd t h e  t ,’ pe o f  w a te r  
(T a b le  X V ) *
T lie  num bers o f  s p e c im e n s  t a k e n  i n  e a c h  o f  th o  h a b i t a t s  
h a v e  no o o m _ ;a ra tiv o  v a l u e ,  s in c e  t h o  num ber o f  tro^i'S s o t  
i n  one h a b i t a t  v/as n o t  e q u a l  t o  t h e  n u m b ers  s o t  i n  o t h e r  
h a b i t a t s .  I t  i s  q u i t e  p o s s ib le  t h a t  th o s e  sh ro w s a r e  
fo u n d  i n  n a n y  o t h e r  h a b i t a t s  and  a t  g r e e . te r  d is t a n c e s  
f r o m  w a t e r  t h a n  a n y  t a k e n  d u r in g  t h i s  s tu d y #
T .lB L Ii: XV
SXM.IAHY OP lîilB IT A T S  HT 'V .IIlC n IV'XRE T iU aX Î
H a b i t a t Xîû# D is t a n c e  f r o r i  v /a te r  T y p e s  o f  v /a to r  
""Eanco î le  an
G ra s s y  neadov/ 1 3  0 - 4 5 0  f t .  0 5 . 6  f t . L a rc o  c r o c k ,  
s n a i l  c r o c k ,  
i r r  i  c a t i o n  d i t  o h , 
s n a i l  S ta n d In c  
n o o ls ,
U n d e r o v c r k a n c in c  
b o n i:, u n d e r  r o o t s  
o r  r o c k s . 2 2  0 - 6 0  f t 6 . 1  f t .  L o rc a  s L ia .ll
c r o c i is
I n  p a tc î i  o f  
E o u is e tu n 3 1  0 - 7 5  f t
L a rc G  s n a i l
9 . 4  f t .  c r o c k s , s t a n d in c  
p o o ls .
I n  v7oods
a ro u n d  d e a d f a l l s  
(n o  (prass ) 1 0  5 - 6 0 0  f t .  2 6 0 .1  f t .
L a rc o  s n a i l  
c r o o k s , l a r c o  
l a k e  .
Edco o f  c ro c k  
cnonc ro c k s 11 0 0
S n a i l  ci l a r c o  
c r c c k s .
I-X
A C T IV IT Y
A ltiio u G Îi. m o s t of* t l i e  t r a p s  s e t  o u t  cl u r i n e  t i l l s  s tu C y  
w e re  s e t  o u t d u r in c  t h e  n l e l i t , o p e c iiic n o  w e re  a ls o  ta : :c n  
i n  t r a p s  s e t  o u t  o n ly  cT u rin e  t l io  d a y *  I n  G l a c i e r  n a t i o n a l  
l^Yirk* d u r in e  s e v e r a l  w e e k e n d s , t r a  s w o re  s e t  o u t  a t  a b o u t  
6 :0 0  P * !!*  on F r i d a y  and p ic k e d  up a t  a b o u t 4 : 0 0  P . I I .  on 
Sundcc^. On b o t l i  S a t u r d a y  end S u n d ay  t l io  t r a p s  w e re  
Cliock o d a t  a b o u t  9 : 0 0  A *11# end 4 : 0 0  P * I I *  O f tv rc n ty - tn rc L :  
S o rc x  v e y r a n s  o p e c in c n s  c a p t u r e d ,  s e v e n  ; ;e r c  t a k e n  d u r in e  
t h e  clay ( 9 : 0 0  A *11* t o  4 : 0 0  P * I I ,  )#  T h is  w o u ld  i n d i c a t e  
t h a t  th e s e  s lircv /s  a r e  b o th  n o c t r m a l  and  d i u r n a l *
S p e o iiic n s  w e re  to : :o n  t Iiro u p ;] io u t  t h e  y e a r ,  and J u d e in e  
frcEu t h e  l a r c o  n in h c r s  o f  t r a c l i s  end t r a i l s  sc 3 :1  i n  t h e  
onouf d u r in e  t h e  w i n t e r ,  t h e  s h re w s  a r e  a p .ja rc n tl% ^  a c t i v e  
t lr r o u e 'io u t  t h e  y e a r *  I n  t h e  c v e a in e  o f  J a n u a r y  1 4 ,  1 9 5 0 ,  
t iT o n ty  t r a p s  w e re  s e t  o u t  i n  t h e  F o r t  I l i s s o u l a  T n ib  o r  
Pe s e r v e  i n  P a t  t e e  C a n y o n , I l i s s o u l a  C o u n ty *  T h e s e  t r a i l s  
v/ero  s e t  u n d e r w i n d f a l l s  and  w e re  b a i t e d  v ; i t h  r>eanut 
b u t t e r *  h h i l o  t h e  t r a p s  weiro b e in e  s o t , i t  be p a n  t o  
snow h e a v i l y ,  a n d  d .u r in e  t h e  e n t i r e  nl.;p lit t h e r e  was a  
s e v e re  b l i z z a r d  ( t h e  w o r s t  s t o r n  d u r iiy p  t h a t  w i n t e r )  
w h ic h  h a d  n o t  d ie d  down c o n p l c t e ly  b y  t h e  n e w t i i o r n in c ,  
when t h e  t r a p s  w e re  p ic k e d  u p * T h e  n in k n u in  tc z ip c r a t u r e  
d u r in c  t h e  t i r i o  th e  t r a p s  i /e r e  o u t was - l l ^ F *  i n  I l i s s o u la  
Olid t h e  n a x in u n  was 3 ° P *  I n  t h e  t w e n ty  t r a p s ,  wo 
c au c^ it f o u r  s h re w s * T h is  w o u ld  h a v e  b e e n  c c n s id c r c d  
a s  a  good c a tc h  e v e n  i n  co ed  'w e a th e r *
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A c c o r-d in c  t o  B a i l e y  ( 1 9 1 3 )  * l a  G l a c i e r  IT a t io n a l  
P a r k *  th o s e  shretTS  a r e  as  e a s i l y  c a iic h t  i n  v ^ in tc r  a s  
i n  s i m o r #  B and ( 1 9 4 3 )  s t a t e s  t h a t  t h e y  a r e  a c t i v o  i n  
A l b e r t a  t h r o n c h o u t  t h e  v / i n t e r  a t  ta r.in cr a t u r e s  as  lo w  
as —4 0 ^P #
4'
ASSOCriTIiJ
T lir -ü i^ a o u t  t i i e  p e r io d  o f  t r a p p i n c ,  3o3?e:-: c ia G re u s^  ̂
P e ra riY c c u s  n o j i i  c vû. a t  us > I I I  o r o t  us p o rm s y lv c u a i cxi s . cuad 
M l c r o t  us lo a r i ic a u d u s  v je ro  CŒ :m o:ily t a k e n  i n  t r a p s  s e t  
I n  t l ic  san e  l i a b i t a t c  i n  v / l i lc l i  S o re n  v a r :ra n s  spG ciziG as  
V7crG c a p tu re d #  I f  tixo t r a p p l n p  r e s u l t s  a r e  
i n d i c a t i o n ,  t l io s e  a r e  t h e  o n ly  n a a l l  n o n a a lc  t h a t  a r e  
c co n o ii a s s o c ia t e s  o f  t l ie c c  c l i r e u s .  D u r in c  t r a _  _ )lnp  
n e a r  Lalce M c D o n a ld  i n  G lo .c ic r  n a t i o n a l  P a r k  d u r in p  t l io  
s in n e r  o f  1949>  t v /e n t y - t l i r c e  S o re :: v a c r a n s ,  n in o  S o re r:  
c in c r o u s  ̂ f i v e  Perorn".: eus n a n i  c u l  a t  u s . tv /o  H ic r o t u s  
lo n n ic a u d u s , one Z a p u s  p r in c o p s  and one T a ::iia s  r u f ic a u d u s  
v e r e  a l l  c a p tu r e d  i n  p a t  d o s  o f  P p p iis c tra x  and u n d e r  
o v e r iia n c in G  t r e e  r o o t s  a lo n p  a  s m a l l  c r c c k .  O f tv r a n ty -  
n in c  DlixcxiG c a p tu r e d  b y  D r#  P# L# I ' r - ic i - t  a n d  C l ia r lc s  
îlaynoG  n e a r  C snas C re e k  ( G l a c i e r  n a t i o n a l  P a r k )  I n  
S e p te m b e r , 1 9 4 9 ,  t m o n t y - t l i r  o o v /e re  3  o r  cm v a c rc e is  and s in  
Mcxc  3 orcm c in c r c u s #
I n  a l l  o t i ic r  a r e a s  i n  v rh ic li c z itc n s iv e  t r a _ p  l i ip  \;a s  
c a r r i e d  o n , b o t l i  clircx7s v joro  ta ] :c n  i n  t l i c  d c i.iq  k a b i t a t s ,  
a l t k o u c l i  t l i c r o  v re re  a l \ ;a y s  f ro m  t l i r c e  t o  f o u r  t im e s  as  
m any v a r:ra n s  as  S o re x  c in c r c u s  c a p tu r e d #  G in c o  3#  
v a p ra n s  s p e c im e n s  a r e  l a r c c r  end  tm us m ore  l iP x l^ "  t o  s e t  
o f f  t l io  t y p e  o f  m ouse t r a p  u s e d , t i l l s  probcP oly  d vc s  n o t  
r c i . r c s e n t  t l i e  a c t u a l  _ ) ro p o r t io n s  o f  t l ic s c  s liro n s  i n  t i n  
p o p u la t io n #  B a i l e y  (1 9 1 3 )  r e p o r t s  t l i a t  no c a p tu r e d  tdncG  
s p o c im e n s  o f  3 ^  c in c r e u s  «o n  t l i e  s a .ie  p rc a m d " la lo n  a
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l a r c G r  c c r i c a  o f  8 ^  Hand ( 1 9 4 9 )  o t c t c c  t l ic . t
i n  A l b e r t a  S_* c in o r e n o  oocnrG  a lo n e : v ; l t n  3 ^  o b c c a rn c  
and  t l i a t  t l io  y  a r e  o f t e n  e c iu a l ly  a b u n d a n t .  I t  i s  r a t n a r  
un u G u a l t o  f i n d  tv /o  c u c li c i n i l a r  c p c c io a  o f  m a ix ia lc  
o o c u r in c  t o G e t l io r  i n  t l i i c  n a n n o r .  D a le  no a t  ( 1 9 4 1 )  
r e p o r t s  t l i a t  p o p u la t io n c  o f  v a r:ra n o  and  t r o v j b r i a a i i  
a r e  in v o r c o ly  p r o p o r t io n a l  I n  T /o s to rn  is a o ii in c to n ,  
p r o b a b ly  due t o  a  c o : ip G t i t io n  f o r  f o o d .  J a n e  con  (1 9 4 9 )  
b o lie v o G  t l i a t  t l ic r o  I s  p r o b a b ly  i n t e r s p c c i f i c  in t o l o r a n c e  
betv/G cn 3j^ c in c r e u s  and Sj. f  t r ie  us i n  c e n t r a l  ITcv; YorJ:#
I t  i s  p u i t c  p o s s ib le  t l i a t  f u r t l i o r  i n t e n s i v e  s t u d y  o f  
t l io  h a b i t s  o f  th e s e  tv;o  s p e c ie s  o f  sh rev /c  v / i l l  r e v e a l  
d i f f e r e n c e s  i n  t h e i r  o c o lo p ic a l  n ic h e s ^  b u t  nono \ /c r e  
n o t ic e d  i n  t h i s  s t u d y *
pO
FOOD
T Iio  s to riao lan  o f  o i% ty - tT ;o  o ic c lz io i io  ire ro  c x a r : in c ( I ,  
and  t h e  c c -n c ra l c o n te n t  g v7cro i d e n t i f i e d  (T a b le  2ZVI ) *
The c la n  G i f  1 c a t  io n  o f  " I n c e c t ” o ro b c ib ly  in c lu d e  n n a n y  
in ria tU T G  f o m e  as  t h e  r c : ia ln c  i n  t h e  s to ia a c lis  no r e  
sane t i n e  G to o  b a d ly  m a c e r a te d  t o  ne m i t  a c c u r a te  s o n a r  a t  io n  
o f  Ix m a tu r c c  f ro m  a d u l t s #  "Ve go t a b l e  m a t t e r "  in c lu d o s  
a n y  n ia n t  n e t e r i a l  fo u n d #  T h is  c o n s is te d  m o s t ly  o f  
s n a i l  r o o t l e t s  and y o u a c  s p r o u ts #  T h ij p re s e n c e  o f  shrev7  
h a i r  i n  s e v e r a l  s to m ach s  i n d i c a t e s  t h e  p o s s i b i l i t y  o f  
c a n n a h a lis r i  a a o n c  th e s e  s lirc v /s , a l t h o u p l i  i t  i s  p o s s ib le  
t h a t  t i l l s  h a i r  came f r o m  3j^ c in c r c u s  in d iv id u a D .s , s in c e  
t h e  h a i r  o f  th e  tv /o  s% )ocies c o u ld  n o t  bo d i s t i n y u l s h o d #
The a b s e n c e  o f  h a i r  o f  a n y  o t h e r  mammals in d i c a t e s  t l i a t  
th e  r e p o r t s  o f  th e  so shrov/o  k i l l i n g  and o a t in p  n ic o  m ay 
be ezacCG r a te d #  T y p i c a l  o f  t h e  so r e p o r t s  i s  t h e  s t a t a u c n t  
b y  B a i l e y  (1 9 1 C ) t h a t  *^hGSG ch rcv /s  a r e  s a v a c o  l i t t l e  
a n im a ls ,  p e r f e c t l y  c a p a b le  o f  h i l l i n y  r o d e n ts  m uch l a r y e r  
th a n  th e m s e lv e s " #  On t l io  o t h e r  h a n d , B ro a .d b ro o h s  ( 1 9 3 9 )  
p la c e d  a  d e e m o u s e  i n  a  la r c G  capo  v / i t l i  one o f  th o s e  
s lirc v /s , and  t h e  d cen -io u o e  a t ta c lc e d  t h e  c h rc v /, a lm o s t  
k i l l i n c  i t  b e f o r e  t h e  d o e n o u s o  c o u ld  bo ta lz e n  av/ay# I n  
H a y , 1 9 4 9 ,  % p la c e d  a  dee  m o u s e  i n  a  c a y e  v / l t h  a  shrcv/é  
T h e y  r e m a in e d  t o y o t h c r  f o r  tv /o  d a y s  and  n e i t h e r  scorned 
t o  te J :e  m uch n o t ic e  o f  t h e  o th e r #  The l a r y o r  D l a r i n a  
o f  t h e  e a s t e r n  b n i t e d  S t a t e s  h as  boon fo u n d  t o  7>rcy upon  
m ic e  ( B a d ie ,  1 9 4 4  and 1 9 4 C )#
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OtliGP s t u d ie s  o f  the fo o d  h a b i t s  o f  s:irci7s have bo on 
no.do, E e c i i l t o n  ( 1 9 5 9 )  s t u d ie d  t h e  ctonacli contents of 
3» c in e  r e  u s . 8# furious. an d  ualustrus i n  Ilevj Yorl:.
He found t h a t  o v e r  h a l f  o f  t h e  s to c ia c li c o n te n ts  c o n s is te d  
of in s e c t s #  Tlio ro r ia ,in d o r  o f  the o o u t  o n to  c o n s is te d  o f  
annelids, c r u s ta c o a n c ,  p l a n a r i a n s ,  n o l l u s h s ,  c e n t ip e d e s ,  
n i l l i p c d e s ,  a r a o lm ld s , v e r t e b r a t e s , v o p c ta b le  n a t t e r  and  
in o r c n n ic  n a t c r i a l #  C a p t iv e s  e a c o r ly  a ,to  v e c c t a b le  n a t t e r  
and t h e  a r io u n t o f  fo o d  e a t e n  p e r  d ie u  \;a s  a b o u t o n e - h a l f  
th e  bo dy v rc ic h t#  B lo s s o m  (1 9 3 2 )  h e p t  a  p a i r  o f  s h ro irs  
( 3 ,  c in c r e u s ) i n  c a p t i v i t y .  T h e y  a t e  i n s e c t s ,  c a rth v ro n n s ,  
s a la m a n d e r  (Am bystom a v i i i c l i  t h e  shrcvr h i l l e d ) ,  d e ad  
ricadOYJ n i c e , r o l l e d  o a t s ,  c u t i /o m s ,  som bups, i n s e c t  
l a r v a e ,  s p id e r s ,  c e n t ip e d e s ,  h c m b u rc e r , l i v e r ,  s n a i l s ,  emu 
f i s h .  One fe m a le  a.to  a p p r o z im a t e ly  3 .3  t im e s  h e r  cnvn 
v /e ip l i t  e v e r y  t v ; e n t y - f o u r  h o u rs  o v e r  a  s e v e n  d a y  p e r io d .
Broad brooks (1939 ) 3:ept shrcirs in captivity and 
reports that they shoi;od a. preference f o r  eartlimoivis, 
but tl.cy i;ould c a t  apples, rolled oats, ceohod liver mid 
h c m b u r c e r , s a u s a y o , dead tree f r o y s , soAamanders (diethodon 
into ITXC dius viiich the chrev/s hilled), v e r y  small snails, 
and f r e s h l y  hilled n i c o  anc'. rats# Thoy v/ouAd not cat 
lettuce, croiuid viiole vjhcat, live tree frorjs, omd larco 
snails. Ciio chrcv; ato an avcrayc of 1 * 2 9  times its 
body v;cic:it every tv/cnty-four hovms over a piriod of 
eiylit d a y s # H o  also found that the sJireirs x .o u ld  store 
oxcoss food.
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t lo o r e  (1 9 4 2 )  a n a l iz o d  tliG  s to r ia c li c e n t e n t  s o f  o c v c n tc c a  
cliro v jc  ( 3 ,  b a i r d i a 8# t r ov/bri d r : i i , cirid S» p a c i f ic - u o )»  Ho 
found t h a t  t h e y  c o n t n in o  d t h e  f  o llo i7 i: ic  p erccn taG O O  o f  
foods by Y7o,lc^it: p la n t  m a t e r ia l  -  61 *25'̂ , s p id e r s  -  lOh,
c e n tip e d e s  -  3yj, n o th  and b u t t e r f l y  ocps -  ? ,j ,  and iU in c l ia e  
0.6;^#
I t  b o o Œnc3 e v id e n t  t h a t  shroars v / i l l  c a t  a  r / id e  v a r i e t y  
o f  fo o d s  and a r c  v o r a c io u s  c a t e r s .
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T/iB L 3 X Y I  
C0Î1TXITT3 OF 6 2  SIÎR irJ S T a U C IIS
lilo n tii o f H o . I t o n s  i n Hurnbor o f  s to n a c h s  i n
c a t ) t u r 0 s to m ac h s s to n a c h D v i i ic h  Ga c h  i t o n  o c c u re d
J a n u a ry 2 I n s e c t à
S lire \T  î i a i r 2
V e c o ta b le  n a t t e r 2
I n s e c t  l a r v a e 1
F e b r u a r y 7 I n s e c t 2
A n n e l id a 1
V g c o t a b le  n a t t e r 1
I n s e c t  l a r v a e 2
S p id e r s 1
l i a r  o il 13 I n s e c t G
A n n e l id a 6
S h re r / I i a i r 1
VgGOt a b l e  n a t t e r 2
In s e c t  l a r v a e 2
Bone and n u s c le 1
Lo u se 1
A p r i l 1 2 I n s e c t 7
iu u ic l id a 7 .
o lire r ;  h a i r 1
V o G o ta b le  n o . t t o r 1
I n s e c t  1 csT'vao 1
H a y 2 I n s e c t 2
A n n e l id a 2
V e c G ta b le  n a t t e r 1
Jun e 1 3 I n s e c t 1 0
A n n e l id a 7
Shrov; h a i r 1
V e G O ta b le  n a t t e r 2
I n s e c t  la rv s .G 2
In s e c t  ec c o 1
F le e . 1
In s  c c t  pupae 1
J u ly 3 In s e c t O
S h re w  h a i r 3
V e c o in b le  n a t t e r 1
S n a i l  s n a i l 1
Auc^iet 9 I n s e c t 4
A n n e lid a . 3
S h rc i;  h a i r 3
V c G o ta b le  riD .ttG j 2
I n s e c t  l a r v a e 1
S p id e r s 1
In s e c t  e c c ^ 1
O c to b e r 1 I n s e c t 1
S lire v / h a i r 1
In s e c t  l a r v a e 1
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T A B I*S  X V I  ( c c n t l n u G d )  
COIITIIITTS O? 6 2  SIUüJX STaXG lLS
M o n th  o f  llo #  I  t e n s  i n  ITunber o f  s to n a c h s  i n
eaTTbiir o  s to n a c h s  s to r ia c l is v /h io h  e a c h  i t e : i  o c c iirc c i
T o t a l  6 2  I n s e c t  ~
A n n e l id a  2 6
S h ro v / h a i r  1 2
V e c e t a b le  r i a t t o r  1 2
I n s e c t  l a r v a e  1 0
S p id e r s  2
I n s e c t  ecGS 2
Bone m u s c le  1
L o u s e  1
j f l e a  1
I n s e c t  p u p ae  1
S n a i l  s n a i l  1
HEPRCDUUTIOIÎ
Th e  e a r l i o a t  c v id e n c o  o f  proGiiJLiicy fo u n d  i n  s n o c iz ic n c  
UGCd i n  t h i s  s tu d y  was i n  a  f e n a l c  o o l lo o t o d  on A p r i l  1 ,  
1 9 4 9 *  i n  w h ic h  e a r l y  c le a v a G ©  s ta c c s  v /e re  fo u n d  i n  th e  
o v id u c t s ♦ Th e  l a t e s t  e v id e n c e  o f  p re g n a n c y  was i n  a  
s p e c in e n  c o l l e c t e d  on J u ly  2 5 *  1 9 4 9 *  v /I i ic h  c o n ta in e d  
f i v e  e n b ry o s *  I n  t e a  f e n a lc o  w h ic h  c o n ta in e d
Gzibryos l a r c e  e n o u c li t o  be c o u n te d  a c c u r a t e l y ,  t h e  n u n b e r  
o f  em bryos v a r i e d  f r o n  t h r e e  t o  n i n e ,  w i t h  a  m ean o f  6 , 6 .  
D a lq u e s t  (1 9 4 o )  r e p o r t s  t h a t  he  fo u n d  f r o m  t h r e e  t o  
e ig h t  enbr^^oG i n  S o re x  v a g r a n s  f r a n  W a s liin g to n  w i t h  t h e  
a v e ra g e  num ber p e r  fe m a le  b e in g  s i x .  H e do cs  n o t  g iv e  
th e  num ber o f  fe m a le s  on v h ic h  th o s e  s t a t i s t i c s  a r c  b a s e d .  
V /ith  one e x c e p t io n ,  a J .l p r e g n a n t  o r  p a ro u s  f e n o lo s  
e xam in ed  v /e re  i n d i v i d u a l s  b o r n  t h e  p r e v io u s  y e a r ,  as  
ju d g e d  b y  t h e  am ount o f  t o o t h  v /e a r*  c o n d i t io n  o f  t a i l ,  
and w e ig h t .  T h is  e x c e p t io n  v/as a  y o u n g  fc ia a lo  c o l l e c t e d  
on J u ly  3 0 *  1 9 4 9  b y  D r .  V / r i g l i t .  T h e  s h rc v / was a  p a ro u s  
i n d i v i d u a l ;  and  l a t e r  m ic r o s c o p ic  e x a m in a t io n  o f  s e c t io n s  
o f  t h e  mammary g la n d s  show ed th e m  t o  bo i n  an  a c t i v e  
c o n d i t i o n .  The t e e t h  o f  t h i s  s lire v / show ed no  s ig n  o f  
w e a r , s o  t h e r e  i s  l i t t l e  d o u b t b u t  w h a t  t h i s  spG oim on  
was p r o b a b ly  n o t  o v e r  t h r e e  m o n th s  o f  a g o .  Of t h e  l a r g e  
num ber o f  o t h e r  yo u n g  fe m a le s  e x a m in e d  b y  no  a n d , o t h e r  
c o l l e c t o r s *  n o n e  showed a n y  s ig n  o f  r e p r o d u c t iv e  a c t i v i t y ;  
a n d  t h e  r e p r o d u c t iv e  t r a c t s  v /ere  so  m in u te  t h a t  i t  was  
d i f f i c u l t  t o  s e x  m any i n d i v i d u a l s  w i t h o u t  r e s o r t i n g  t o
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the HOC o f  a  nicroGcopG#
P o s t -p a r t r n n  o c s tru G  and n a t i n r j  l ia c  b e e n  d e c c r ib e d  
f o r  s e v e r a l  s p e c ie s  o f  s lire w s *  H c z iiH s o n  ( 1 9 4 9 )  o t a t c s  
t h a t  b o th  B l a r i n g  an d  S o re x  f  t r ie  us n a t e  p o s t - p a r t u a *
O n ly  oiiG o f  th o  s p c c in e n s  i n  isy c o l l e c t i o n  slio ized s ig n s  
o f  p o s t - p a r t  uri n a t i n g .  T h is  was a  s p e c in e n  c o l l e c t e d  
on J 'u ly  3 9 1 9 4 9  b y  D r  * W r ig h t  * I  d id  n o t  o x c n in o  t l ie  
s p G c in c n , b u t  a c c o r d in g  t o  D r#  W r i^ p it , t h i s  f e n a l e  
c o n ta in e d  t h r e e  cn b r^ 'o s  an d  t h e  n i  ;!p ic s  s lior/ed  s ig n s  o f  
b e in g  sue]c lod #  A  l a r g e r  s e r i e s  o f  g r a v id  f e n a le s  w o u ld  
h a v e  t o  b e  o x a n in e d  b e f o r e  t l io  in c id o n c e  o f  p o s t - p a r t i .m  
n a t i n g  i n  t h e  s h re w s  c o u ld  b e  d e te r n in o d #
iVL l yo u n g  n a l o s ,  up th r o u g h  an d  in c l u d in g  th o s e  
c a p tu r e d  on J a n u a r y  2 4  h a v e  m in u te  t e s t i s  ( lo s s  t h a n  
1 # 0  X 1#5  iTn* ) v . i i ic h  show no  s ig n s  o f  d c v e lo ix jc n t  
(T a b le  X V X I)#  H a le s  toJron a f t e r  F e b r u a r y  1  h a v e  on lro rg o d  
t e s t i s  (1 # 7  z  2 # 1  o r  m o r e ) ,  cmd a  m a le  c a p tu r e d  on  
F e b ru a ry  26  h a d  s p o iT ia to z o a  i n  t h e  t e s t i s  and  th o  
p r o x im a l p o r t i o n  o f  th o  e p id id y m u s # V / i t l i  t h e  e x c e p t io n  
o f  a  s p e c im e n  ta l: c n  on l la r c h  7> o A l m a le s  ta h c n  a f t e r  
M a rc h  2  h a d  ST^orm atozoa i n  b o th  t h e  t e s t i s  c jid  e p id id y m u s #
On H a y  3> 1 9 4 9  > f i v e  yo u n g  S^ojrcx va,g ra n s  w c ro  fo u n d  
i n  a  n o s t  i n  C ro c n o u g ii P a r i : ,  I l i s s o u l a ,  llo n ta n o .*  T h ese  
y o u n g  w e ir f iG d  f ro m  4 # 4  t o  4 . 7  g ra m s , end  d id  n o t  h a v e  t h e i r  
e y e s  o p en  y e t#  Tho n e s t  was d e s c r ib e d  as  c o n s is t in g  o f  
a  b a l l  o f  d r i e d  g r a s s ,  a b o u t f o u r  in c h e s  i n  d i a u c t c r .  I t  
was in a r o t t e n  p o p la r  lo g  ; .'h ic h  was a b o u t one and  o n e -
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h a l f  f o o t  i n  a ia r io t e r  and  a b o u t  t l i i r t y  f o o t  f r o n  t l io  odrjo 
o f  R a t t le s n a k e  C re e k #
S l lp p  ( 1 9 4 2 ) fo u n d  a  n e s t  c o n t a i n in e  t h e  y o u n c  o f  
S o ro z  o b s c u r  us s e to s u s  I n  a  r o t t e n  f i r  lo g  a b o u t tv ;o n ty  
in c h e s  i n  d ia n e t e r #  Ho d e s c r ib e s  t h e  n e s t  as  c o n i> is t in c  
o f  a  b a l l  o f  d r y  g ra s s  a b o u t t h e  s i z e  o f  a  n a a * s  f i s t ,  
v / i t h  no d e f i n i t e  c a v i t y *
T/iBLS X V I I  
CCIÎDIIIOIT or TESTIS JiED EPIDlDyi.:US
IIOe o f  SxsG o f  D a te  
s p e c in c n  t c c t i s  cü.ptur*cd
n n » )  __________
Condition of tootis o  c'^ldid^^iic
Tound le s s  th a n
t o  J a n . 21  ̂ 1 . 0 % 1 . 5
6 3 3 . 9 z 5 .5
6 4 1 . 7 z 2 . 1
65 3 . 7 z 6 . 4
6 0 4 . 1 z 6 .3
69 4 . 1 z 7 . 1
7 0 3 .9 z 5 .5
71 4 . 0 z 5 . 6
7 2 3 . 0 z 5 . 4
275 4 . 2 z 5 . 9
75 4 . 0 z 5 . 7
77 4 . 0 z 6 . 0
7 9 3 .9 z 5 . 6
79 4 . 0 z 6 . 0
92 4 . 1 z 5 . 6
91 4 . 2 z 6 .1
Other
a d u l t
nalCG
F o b * 1
F e b .  3 
F eb #  2 6
liar.
liar#
liar#
tf
ti
2
4
7
7
7
H o  lU L i i i i o .  i n  t a b u l é e ,  n o  c n o m  
M i t o t i c  a c t i v i t y ,  n o  s p e x o  
i n  t e s t i s
I I o  s p c m  i n  t e s t i s
S p e m  i n  t e s t i s  a n d  p r o z i n a l
p o r t i o n  o f  c p i d id ^ c n u s
S p o r n  i n  t e s t i s  e n d  e p i c l i d ^ m u s
tr n  tf rt t i
It II ft II II
If It II II n
T u b u l e s  e n l a r c B d ,  n i t o t i o c i c t i v  
n o  s n e r n
i t y ,
liar# 1 4 S p o r n in testis and epidid;
liar# 2 0 If n I f I I ft
tf It I t n I f n
It I I I I f t I t I I
liar# 2 4 n If n If I I
l i a r # 2 5 II I I t i If II
M If II XI I I II
M a r T 2 F
tlirouGli S p o r n  in testis and opididynu.: 
S e p t#  21  
(last adult 
uc-los toi:cn)
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S ID E  SCEIIT GLilMDS
A o o o rd in c  t o  E a d lo  (1 9 3 ^ )  t l i e  c id o  c c o n t g la n d a  o r  
slircv/G a r e  n a d e  up o f  a  n a o a  o f  l a r g o  c v jc a t g la n d s  l y i n g  
i n  th o  d e e p e r  p a r t  o f  th e  o o r lu n  o f  t h e  c h in ,  and o f  
l a r g o  s e b a c e o u s  g la n d s ,  a b o ve  t l io  s v /c a t g la n d s ,  i n  th o  
u p p e r  p o r t i o n  o f  th o  c o r iu n *  I n  B l a r i n g , he  b e l ic v o s  
th e s e  g la n d s  in c r o a s o  i n  a c t i v i t y  d u r in g  t l i e  b r o o d in g  
s o aso n  i n  t h e  n a l o ,  b u t  n o t  i n  th o  f  o a ia lo . H a a i i l t o n  
( 1 9 4 0 ) fo u n d  s id e  g la n d s  v : e l l  d e v e lo p e d  i n  b o th  ccxo c  
o f  S o re x  fu r io u s # Ho s t a t e s  t h a t  t l i e y  a r c  b e t t e r  d e v e lo p e d  
i n  n a lc s  th a n  i n  f e r i a l e s ,  end t h a t  o f t e n  t h e y  a r e  n o t  
e v id e n t  i n  irx io .tu ro  f c n a lc s #  Ho fo u n d  t h a t  th e s e  g la n d s  
bee one e n la r g e d  i n  b o th  s e x e s  d u r in g  th e  b r e e d in g  s e a s o n  
and h e  b e l ie v e s  t h a t  t h e y  p r o b a b ly  f u n c t i o n  t o  a t t r a c t  
th e  s e x e s  to v ra rd  one a n o th e r  d u r in g  th e  b r e e d in g  season #
O f t h e  s p e c in e n s  u sed  i n  t h i s  s t u d y ,  IO 6  \ /o ro  c x a r in c d  
f o r  s c e n t  g la n d s #  o p e c iz io n s  n 'c rc  e x s : l in e d  e x t e r n a l l y  
b e fo r e  t h e y  v ;crc  s h in n e d ,  :n d  a f t e r  s h in n in g ,  th e  f l e s h  
s id e  o f  t h e  s h in  v:as e x a i.iiiic d #  O f th o s e  IO 6  in c l iv id u u a ls , 
f i f t y - s i x  ' zero n a lc s  and f i f t y  \70rc fc n e l .o s # I n  no c ase  
c o u ld  th e  g la n d  bo fo u n d  e x t e r n a l l y  i n  f c i i a l o s .  I n  
i r n a t u r o  fo r ic l -e s ,  t h e r e  i;a s  no e v id e n c e  o f  th e  g la n d  on  
t n c  f l e s h  s id e  o f  th e  s ]:in #  O f t h i r t y - o n e  s e x u a l l y  n a t u r e  
fe m a le s  to l ic n  c f t c r  L la rc h  1 ,  n in e  h a d  s c e n t  g la n d s  a h ic h  
\ 7e r 0  e v id e n t  on t h e  u n d e r  s id e  o f  t h e  s .h in *
I n  yo u n g  i i a l e s ,  t h e  s c e n t  g la n d s  \:e::c  n o t  c .a p a re n t  
e x t e r n a l l y  i n  s p e c im e n s  c a p tu r e d  u_* t o  -.nd d u r in g  t h e
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n o n t l i  o f  J a n u a ry #  O f f o u r  n a lo o  ca^oturcQ  u i. ir ln c  îT c o ru a ry ,  
o n ly  ono Iia d  o c o n t c ln n d s  id i ic l i  v /c rc  v i a i b l o  c : : t o r : i a l l y .  
A l l  o f  t h e  t h i r t y - o n e  a d u l t  n a lc s  t a k e n  a f t e r  I l a r c l i  1  
h a d  G ce n t c ln n d o  v jh lc li  v ;cro  e a a l l^ r  v i s i b l e  e x t e r n a l l y .
I n  t l ie a o  n a l e s ,  t l i c  c ln n d u lo r  a r e a  v a r i e d  f r o n  2 x  n n .  
t o  5 z  1 1  in #  O f tv ;o n ty -o n e  i m a t u r o  : ia lc a  c o .p tu ro d  f r o n  
Juno t l iro u G li D o c c n b o r , t i7 0  (o n e  i n  and  ono i n
D o c c n b e r) lio .d c l  ends v i s i b l e  on th o  f l e s h  s id e  o f  th o  
skin. S e v e r a l  o t h e r s  h ad  t h e  a r e a s ,  a h e r c  th e s e  e la n d s  
Should h a v e  b e e n , : ia r h e d  o f f  b y  b lo o d  v e s s e ls ,  b u t  
n ic r o s c o p io  s e c t io n s  shu\ rod no  c l  end u ls .r  d o v c lo p n o n t .
A l l  t i d e s  t a l i e n  a f t e r  J a n u a ry  1  h a d  cl^^—^s v i s i b l e  on th e  
f l e s h  s id e  o f  t h e  s h i n .  H i  o r  os c o p ie  s e c t io n s  o f  e la n d s  
o f  n a t u r e  n a lc s  an d  f c i i a l c s  shov;cd t h e  e la n d s  o f  t h e  
r ia l  os t o  be n u ch  t h i c h o r  and  r io ro  h i p h l y  d o v e lo p o d  th a n  
th o s e  o f  t h e  f e r ia le s #
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LIOLTS
S o r e r  vor>rans Iic.c a t  X o a c t  t \ ; o  n o l t a  co.cli rc c jr -, o_io i n  
t l io  G o r ln c  ancL one i n  t l io  i a l i ,  anC tv /o  _ c ia ; ; c o , a i r i r j ; :  
and \ r l n t c r .  T h e  i : i n t c r  p e la c o  l o  d a r ! :o r  them  t h e  m n i'iG r  
p c la c G  and t h e  tv /o  can  be d lG t in c a ic h c d  v rith o irb  d i f f i c u l t y .  
T h e  m an n er o f  m o l t  i n  t l ie o e  o lircvra  i a  d e a c r ib c d  i n  d e t a i l  
b y  D a ln u G s t ( 1 % 4 )  # I n  V /a c Ii in c to n  he  fo u n d  c lirc v .^  i n  
f u l l  s in n e r  c o a t  a s  e a r l y  as  l la r c h  2 9 , and i n  v r in te r  
c o a t  as  l a t e  as I.Iay 1 6 .  l lo  fo u n d  t h a t  th o  f a l l  m o l t  
o c c u ro d  f r c a i  O c to b o r  1  t o  O c to b e r  9»
I n  my s p c d m e n s  f o r  v /h lc h  s î i in s  v /c rc  a v a i l a b l e  f o r  
s t u d y ,  c lircv :c  i n  t h e  _ ro c  e s s  o f  n o l t i n c  i n  t h e  c p r in c  
x:erc  ta iz e n  on M ay 2 9 ,  A p r i l  3 0 ,  M ay  1 5 ,  and I  une 1 0 ,
SlirciTS i n  t h e  p r o c e s s  o f  r i o l t i n c  i n  t h e  f a l l  v /e re  tc iz c n  
on S e p te m b e r 1 9 ,  O c to b e r  A , O c to b o r  2 2 ,  and IJovcm bor 1 *
The e a r l i e s t  s p e c im e n  i n  t h o  s p r in c  i / i t i i  a  c c m p le te  
summer p G la c e  ivas ta lz o ii on l l a r c h  2 5 ,  aaid t h e  l a t e s t  
s p ec im en  i n  c o m p le te  w i n t e r  p c la c e  urns ta lc e n  on Juno 16#
I n  th o  f a l l ,  t h e  e a r l i e s t  s p e c im e n  i n  c o ir ip lc to  v / in t e r  
p c la c o  WO.S ta iz e n  on O c to b e r  7 ,  and t h e  l a . t o s t  s p e c im e n  
i n  O Œ zp le to  cuLxaor p c la c e  was ta iz e n  on O c to b e r  3 0 .
6:
s v L im jr f
T i l ls  p a p o r  i s  b a s e d  upon a s tu d y  o f  2 1 9  s p o o in c n s  
c o l l e c t e d  i n  vjo s t e r n  M o n ta n a #  A n a j o r i t y  o f  t l i c  so v /o re  
c a p tu r e d  i n  t h r o e  l o c a l i t i e s :  nos.r I l i s s o u l a ,  n o a r  Y e l lo v /
B ay on F la t h e a d  B a k e , and  i n  G l a c i e r  N a t i o n a l  P a rk #  /m  
e f f o r t  v/as n a d e  t o  c o l l e c t  s p e c in e n s  t h r o u c h t  t h e  y e a r ,  
so t h a t  a l l  ap e  c ro u p s  t /o u ld  bo r e p r e s e n te d  i n  th e  s a n p lC i  
ShreuT3 v /e re  c o l l e c t e d  e v e r y  n o n th  o f  th e  y e a r ,  b u t  n o s t  
Y'ore o b ta in e d  d u r in c  s p r in c  a n d  s t m o r  n o n t h s ,  Ik c te r n a l  
n c a s u r a a e n t s , b o d y  v / e i c l i t s , s k u l l  r ie a s u r c i ie n tG , o.nd l i f e  
h i s t o r y  d a t a  v /e ro  ta ize n  and r e c o r d e d  v /lie n o v e r p o s s ib le .
An e f f o r t  v/as n a d e  t o  re d u c e  a l l  t h e  r e l a t i v e  d i f f e r e n c e s  
v /h ic h  h a v e  b e e n  d e s c r ib e d  f o r  t h e s e  shrev /s  t o  a  
q u a n t i t a t i v e  b a s is »  so t h a t  th o s e  d i f f e r e n c e s  c o u ld  be  
s u b je c te d  t o  s t a t i s t i c a l  a n a ly s is #
A  t o o t h  v /e a r  in d e x  v/as d e te r m in e d  f o r  e a c h  s p e c in e n ,  
t o  bo used  as a n  a id  i n  d c t o n v in in c  t h e i r  r e l a t i v e  ace#
I t  v/as fo u n d  t h a t  t h e r e  i s  a  c^ciô.ual. d e c r e a s e  i n  t h e  n e a n  
t o o t h  v /e e r in d e x  f r o n  n o n th  t o  n o n t h ,  en d  v /h i le  t h e r e  i s  
c o n s id e r a b le  o v e r la p  i n  t h e  r a a c o  f r o n  ono n o n th  t o  t h e  
n e x t ,  t h e r e  i s  a  n a r k e d  c ^ p  b c tv /e e n  t h e  ra n p e s  o f  
i : x ia t u r o  cuid a d u l t  shrev /s#  I t  v/as fo u n d  t h a t  b y  u s in e  
t h e  t o o t h  v /e a r in d e x ,  t h e  c o n d i t io n  o f  t h e  t a i l ,  end  
t h e  v /o i { i i t  o f  th o  i n d i v i d u a l ,  t h e  sh re \7s  b o rn  on y e a r  
c o u ld  e a s i l j^  bo s e p a r a te d  f r o n  th o s e  b o rn  t h e  p r e v io u s  
'f^oar# T h e re  v/as no e v id e n c e  t h a t  a n y  s p e c im e n  had  l i v e d
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t l ir o u G li  n o ro  t î i c j i  tv /o  s m x io r c ,  and t l io  o lc lc n t  c p e o in o ii  
i n  tliG c c l l c c t i o a  in  p r o ] ]a b ly  n e t  ov^cr c i ; : t c c n  t e  c i y ’ i tc c n  
n o n tbn o l d .
/ÔLl o ic a n u rc n o a tn  tisocl i n  t l i i n  s tu d y  \7c-ro b ro lro n  dov/ii 
a o c o rd ln .:: t o  t l i©  rvontbn  o f  c a p tu i ’o ,  r.nd i t  v;an fo u n d  b y  
s t a t i s t i c a l  o n o ,ly n in  t l i a t  v / i t l i  t h e  p o n n ib .le  e x c e p t io n  o f  
t l io  c r a n i a l  I i c i y l i t ,  no n e  o f  th e  r iG a n v irc n c n ts  u a r i e d  
s i r p i i f i c c o i t l y  \d . t h  a y e *  A p p a r e n t ly  b y  th e  t i?  lo th e  younc: 
shreion a r e  o u t  o f  th e  n e e t  and  t  a h c n  dy  t r . . , : .c ,  t l i c  y  na.ve 
a t t a i n e d  ‘t l i c l r  r ia x in u : !  ch u l.1  n in e  and t a i l  I c n y t l i .
A l l  n e a s u rC lie n ts  v/e :e b ro lc cn  dov/n a c o o r d in c  t o  th e  
s e s  o f  th o  i n d i v i d u a l .  T h e re  v:as n o  e v id e n c e  o f  a n y  
S G S ual v a r i a t i o n  i n  ra iy  oC t h e  r ic a s u r  o r ie n t s .  T lie  tv /o  
co s e s  v /e re  r o p r c c c n to d  a - p p r o s i i la t e ly  e o u a l l y  i n  th e  
s a r ip lc  .
T\70 h u n d re d  and s e v e n  o u t  o f  t h e  3 1 9  s p e c ia ie n s  u s e d  
i n  t h i c  s tu d y  v /e re  c a p tu r e d  a t  c lc v a ,t io n s  b e tv /c c n  3 ,0 0 0  
and 4 # 0 0 0  f e e t #  T lio  r e o ia in d e r  o f  t h e  s p e c in e n s  shov/ no  
s i g n i f l e a n t  v a r i a t i o n  i n  t h e i r  n e a s u r c n c n ts  i / I ic n  c o n p a re d  
t o  th o  n c  as uz'cnon t  s o f  t h e  o t h e r  s lirc v /s , so i t  i /a s  
c o n c lu d e d  th s ,t  v a r i a t i o n  v .d th  e l e v a t i o n  v/cudd n o t  h ave  
t o  be c o n s id e r e d  i n  t h i s  s t u d y .
S in c e  t h e r e  i s  n o  e v id e n c e  t h a t  t h e  n o o .s u rc u e n ts  used  
v a r y  v / i t h  c i t h e r  th o  a y e  o r  s e n  o f  t l io  i n d i v i d u a l  o r  th e  
clevsvtion a t  v /h ic h  t h e  s p o c in c n s  v /e re  c a p t u r e d ,  a l l  219 
GhroiTo v /e ro  c o n s id e r e d  as  o o n s t i t u t l n y  a  d n y l a  c a i p l e .
A  c o n p a r ic o n  o f  th o  r a n  ye o f  t h e  r ic a s u r  c i  o n ts  u sed
u4
î a  t i l l s  s tu d y  \ : l t h  th o s e  c '^t q h  b y  Jc.clcsoii (1 9 2 C ) To::- th e s e  
tw o  h in d s  o f  s h s c w r:, shcsTS t l m t  t h e  re n d e s  o f  th o  s n  I c  
a x e  y ro s -o e r  i n  c n o iv  o csc#  n l s o ,  s ln o c  L o th  h in d s  o f  
clirev.*s a r c  s o f jo s c d  t o  be coimo-n i n  t l i c  co co s  \.hc::c  th o s e  
s o 0  0 in c u s  v /ero  c c y t c r c d ,  i t  c c n  bo c c n c iu d c d  t h c t  b o th  
s u f  no sed  h in d s  r x c  c d o y o c t c ly  r e p r e s e n t e d  i n  t h e  s c  ' :dc*  
A i l  t h e  n c c c u r a n c n ts  v /c rc  p l o t t e d  i n  th e  f o m  o f  
h ls t o c r c n s  ojid  i n  n o  c a s e  m s  t h o r o  c n y  e v id e n c e  o f  t h e  
b iz io d a l c u r v e  one v /o u fd  e x p e c t  t o  f i n d  i n  a  fro^pLiency  
d i s t r i b u t i o n  o f  tv /o  s p o c ic s  v / i t h  d i f f e r e n t  a v e r  ace  
n e a s u r c n c n ts . l*o r  th o s e  n o s .s u ro n c n ts  i n  v /h ic h  d c f i n l ü e  
v a lu e s  h a v e  boon y iv e n  b y  v a r io u s  v /o rh e rs  t o  s e p a r a te  
th e  tv /o  îr in d s  o f  s h re v /s , t h e  n o d e s  fo u n d  a r e  e i t h e r  a t  o r  
n e a r  th o  v a lu e  v /h ic h  i s  su p p o sed  t o  n a r h  t h e  s e p a r a t io n  
p o i n t .  T h is  i s  v /I ia t  ono i /o u ld  e x p e c t  t o  f i n d  i f  b o th  
2fin d s  o f  shrcvv: %/ere a c t u a l l y  j u s t  v a r i a t i o n s  ; / i t 2 : i n  
th e  cciue s p e c ie s .  I f  tZ ic re  a r e  tv /o  sc para , t o  s p e c ie s , 
n e i t h e r  th e  o r i y i n a l l y  d e s c r ib e d  d i s t i n c t i o n s  n o r  a n y  
o f  t h e  s u b s o e u G iit ly  d e s c r ib e d  d i f f c r c n c c G  a.ro s u f f i c i e n t  
t o  e n a b le  one t o  d i s t i n g u i s h  b e tv /e o ii t h e  tw o  s u p p o s ed  
ty p e s  i n  % vestern l io n ta n c ,.  IJ h l le  t h e  p r e s e n t  s tu d y  d o es  
n o t  p ro v e  t h a t  t h e r e  a r c  n o t  tv /o  s e p a r a te  s p e c ie s ,  t h e r e  
i s  no  e v id e n c e  t h a t  t h e r e  a r c ,  so u n t i l  co n e  v a l i d  
d i f f e r e n c e s  c a n  be shov/n, i t  w o u ld  bo b e s t  t o  c o n s id e r  
a l l  s Iiro v /3  o f  t h i s  G ro u p  a s  b e l  o n l in e  t o  one s p / o i c s .
S in c e  S o re x  v a rx a e is  n o n t lc o ls .  v/as d e s c r ib e d  f i r s t , t h i s  
n o n e  sh o v ild  be u s e d  f o r  b o th  S .  v a ::ra n s  v io n t ic o lc .  and
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S o re s  Ob s o u r  un o b s c u r  u n .
I n  c o l l e c t i n c  t l i e  oueclziiGns f o r  t l i i n  s t u d y ,  s coo l i f e  
h i s t o r y  d a t a  v /o rc  o b t a in e d  and th e s e  a r e  in c lu d e d  as  a  
p a r t  o f  t h i s  p a p e r .
The i i i n i r i i r i  U n i t  i n  th o  g Ig  v a t  io n s  a t  v /h ic h  th o s e  
shroiTS a r e  fo u n d  v;as n o t  d o t c r n in o d ,  b u t  i t  v/as fo m id  
t h a t  i n  G l a c i e r  H a t i o n a l  P a r k ,  t h e  u p p e r  l i n i t  o f  th o  
C a n a d ia n  L i f e  L o n e , as  d e f in e d  b y  B a i lo y  { I 9 I 0 ) ,  p r o b a b ly  
n a r k s  t h e  u p p o r l i n i t  t o  th e  c a n o n  o c c u re n c e  o f  t h e  so 
s h re v /s .
h l i i l e  n o s t  o f  t h e  t r a p p in g  c a r r i e d  on d u r in c  t h i s  
s tu d y  v/as i n  h a b i t a t s  id i ic h  e x p c r lo n c c  shov/od v /o re  t h e  
m o s t p r o d u c t iv e  o f  s h re v /s , sono e v id e n c e  o f  th o  h a b i t a t s  
o f  th e s e  shrov/s v/as o b t a in e d .  S lirc i/s  v /c rc  t a k e n  i n  
t r a p s  s e t  u n d e r  o v c r h a n c in c  r o o t s  a lo n e  s m a l l  c t r o o x is ,  
u n d e r o v c r h a n c in c  b a n k s , i n  p a tc lio s  o f  B a u is c t m , 
i n  c^^assy iio a d o v /s , and i n  v/oods a ro u n d  d e a d f a l l s ,  T h o y  
v/cro  c a p tu r e d  f r o m  a t  t h e  odco o f  i / a t c r  up t o  6 0 0  f o o t  
av.my f ro m  v /a t c r .
I t  v/as fo u n d  t h a t  th o s e  s lire v /s  a r e  a c t i v e  b o th  d a y  
and n i c l i t  a.nd t l ir o u c il io u t  th o  y e a r ,  e v e n  d u r in c  e n t r o m o ly  
bad v /c a th c r .
Tho 0 ommon a s s o c ia t e s  o f  th e s e  sh rc x /s  v /orc  fo u n d  t o  
be S o re x  c in c r e u s . P e ro m y s c u s , end H ic r o t u s  c a n .
S o re x  v a c ro n s  and  S o re x  c in c r c u s  v /c ro  c o m io n ly  t r a p p e d  
t o g e t h e r  i n  th e  same h a b i t a t s  a l t l io u M i  l a r y c r  c a tc h e s  o f  
S .  v a rrre n s  v /ero  a lv /a y c  o b t a in e d .
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T lie  s tc o a c h  c o n tc i i t s  o f  c p e c liiG iis  v jc re
e x c i i ln e d ,  a n d  t h e  c o n e r a l  c o n t  o n t  s v j q t q  I d e n t i f i e d #  Thirty- 
e l c l i t  etcciacZiG c o n ta in e d  l a o c c t  x o iia x riC , t v jo n t y - s Î 2c -  
A n n e lid a ^  txioXvQ  -  e lirc v ; h a i r ,  t iv e lv e  -  T c c s t à b le  n a t t e r ,  
t e n  -  in c o c t  l e n v a c ,  tv ;o  -  s ç i d c r s ,  tv ;c  -  in c  c e t  0 [n ;a , 
ono -  b cn e  and n u n e l c ,  ono -  I c u c c ,  ono -  f l e a ,  ono -  
i n c c e t  p n p a e , an d  ono c o n ta in e d  a  v e r y  s n a i l  s n a i l#
The e a r l i e s t  e v id e n c e  o f  precnanc^,'' v;as fc n n d  i n  a  
f e n r . lo  c o l l e c t e d  on A p r i l  1 ,  Laid th e  l a t e s t  i n  one  
c o l l e c t e d  jL i l y  2g# l i i  t e n  y r a v id  f e n a l e c  v jh ic li c o n ta in e d  
onbryoG  l a r c o  cn o u c li t o  bo c o a n te d  a c c L ir a t o ly ,  t h e  n n rib e r  
o f  enbr^^os v a r i e d  f r c n  t h r o e  t o  n in o ,  v d t h  a  n e a n  o f  6 . 6 .  
O n ly  one youoG  s p e c in o n  a h a i/e d  s ic n o  o f  h a v in c  b o rn e  
y  D im e, and onJ.y one i n d i v i d u a l  sh o i/ed  e v id e n c e  o f  h a v in c  
n o re  th a n  one l i t t e r  p e r  y e a r #  The f i r s t  s p c m  vrero  
fo u n d  i n  t h e  t e s t i s  m d  e p id id y n u s  o f  a  r ia le  c a p tu r e d  on  
F e b ru a ry  26#  T h e  o ld e s t  n a le s  captUj?Gd hs.d w e l l  d o v e lo p o d  
t e s t i s  and had  s p c m  i n  t e s t i s  end e p i d i d y i u s .  IIo  y o im c  
n a lc s  2 ]low ed s ie n s  o f  senusJ. d o v o lo m o n t .
S id e  s c e n t  c le n d s  w e re  fo u n d  t o  be e v id e n t  c z t c r n a l l y  
on3.y i n  n a t u r e  o r  a l i i o s t  n a t u r e  n a l c s .  Bono is a t i iro  f c n a le s  
and tv70 irm s .tu re  n a le s  h a d  s c e n t  p lan d .s  v i s i b l e  on t h e  f l e s h  
s id e  o f  t h e  s h in #  Y o u n y  f e n a lc s  and  n o s t  y o m c  m a le s  h a d  
no v i s i b l e  c ls a id s .
S c re w  v a ç r a n s  lia s  a  s p r in c  m o lt  caid a  f a l l  m o l t , a  
s i r x ic r  p e la c e  and a  w i n t e r  p e la c o ,  T lio  e a r l i e s t  s p e c im e n  
i n  t h o  s p r in c  iv i t h  a  c o m p le te  s iv x ic r  p e l  a p e  \ic.a t a h c n
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on îi îa rc îi  2 5  ̂ a n d  t l i e  l a t e s t  v d .t îi  a  c o i ip lc t e  v ; in t c r  p c la c e  
on J*unc 1 6 #  I n  th o  f a l l ,  th o  e a r l i e s t  s p e c in e n  i n  
c o m p le te  v / l n t e r  p e la c e  mas ta lc e n  on O c to b e r  7 ,  end  t h e  
l a t e s t  i n  c o m p le te  snr.iner p e la c e  on O c to b o r  30#
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contlnontol rclutlonolnlpc dur In/: ôlio ccnorcic#
B u l l e t  i n  o f  t liG  G o o lo /’io c J . o o c ia t y  o f  iL u o r lc u ,  v o l *
5 0 , pp, 613-600.
o l l p p ,  J *  17. 1 9 4 2  H o o t cuid po'unp o f  t I:o  - C l% n p lc  d u c lfe
s u r e ; ; ,  J o L irn u l o f  V .c ir .:c .lo c y » v o l .  2 3 ,  n o .  2 ,  p p .  211- 212.
S n c d c ic o r, Go o rc o  V/. 1 9 4 6  S t a t x o t : l c u l  n c t l io d o  n  p l i e d
t o  c:c''>GririGnta i n  a e :r l  o u i  t u r c  and  ‘b ie lo c e '’ .  x lic  
Io \7 a  S t a t e  C o l lc c c  P rc G O , itn e o , lo ivo ., n v i  + 4 6 3  p p .
\7 a r r e n ,  2 .  R .  1 9 4 2  T Iio  n c a n a lc  o f  C o lo r a d o .  U n iv .  o f  
OZiialiauc. P ro  g o ,  H o m a n , O Z : la . , a u r i l i  f  3 3 0  p p .
71
P l a t e  1# S îc u ll  n e a s u r a u c a ts *
A -A * i n t e r  o r b i t a l  b ro a d  t l i ,  B -B * t i a s i l l a r y  b r c a d t l i ,  
C -C * c r a n i a l  b ro a d tb #  D -D » o o n d y lo b a s a l l e n g t h .
P la t e  2# Xo S Ic u ll  M o a o u ro n e n ts *
A -A *  p a l a t a l  l e  n e t  h ,  B -B * i i a x i l l a r y  t o o t l i  vovi l e n c t h ,  
C-C» u n ic u o p id  v / îd t i i ,  D-D» t r i c u c p i d  v /id t la .


